
  
 
February 21, 2020 
 

VIA  HAND DELIVERY & ELECTRONIC MAIL 
 

Luly E. Massaro, Commission Clerk 
Rhode Island Public Utilities Commission 
89 Jefferson Boulevard 
Warwick, RI  02888 
 
RE:   Docket 4995 - National Grid’s Proposed FY 2021 Electric Infrastructure, Safety, and 

Reliability Plan  
          Responses to PUC Data Requests – Set 1  

  
Dear Ms. Massaro:  
 

I have enclosed ten (10) copies of National Grid’s1 responses to the first set of data requests 
issued by the Public Utilities Commission (PUC) in the above-referenced docket.   

 
This filing also contains a Motion for Protective Treatment of Confidential Information in 

accordance with 810-RICR-00-00-1-1.3(H)(3) (Rule 1.3(H)) of the PUC’s Rules of Practice and 
Procedure and R.I. Gen. Laws § 38-2-2(4)(A), -(B).  National Grid seeks protection from public 
disclosure of certain confidential and privileged information in Attachment PUC 1-11-5.  In 
compliance with Rule 1.3(H), National Grid has provided the PUC with one complete,  
unredacted copy of Attachment PUC 1-11-5.   

 
Thank you for your attention to this transmittal.  If you have any questions, please contact me 

at 401-784-7288.  
 
        Very truly yours, 

 
        Jennifer Brooks Hutchinson 
 
Enclosure 
 
cc:   Docket 4995 Service List 

Christy Hetherington, Esq.  
John Bell, Division 

 Greg Booth, Division 
 Linda Kushner, Division 

Al Contente, Division 

                                                 
1  The Narragansett Electric Company d/b/a National Grid (National Grid or the Company). 
 

280 Melrose Street, Providence, RI  02907 
T: 401-784-7288jennifer.hutchinson@nationalgrid.com www.nationalgrid.com 

 

Jennifer Brooks Hutchinson  
Acting Assistant General Counsel and Director 



Certificate of Service 
 
I hereby certify that a copy of the cover letter and any materials accompanying this certificate was 
electronically transmitted to the individuals listed below.   
 
The paper copies of this filing are being hand delivered to the Rhode Island Public Utilities Commission 
and to the Rhode Island Division of Public Utilities and Carriers. 
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Joanne M. Scanlon      Date                                 
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MOTION OF THE NARRAGANSETT ELECTRIC  
COMPANY D/B/A NATIONAL GRID FOR PROTECTIVE  

TREATMENT OF CONFIDENTIAL INFORMATION 
 

 National Grid1 hereby requests that the Rhode Island Public Utilities Commission (PUC) 

grant protection from public disclosure of certain confidential, competitively sensitive, and 

proprietary information submitted in this proceeding, as permitted by PUC Rule  

810-RICR-00-00-1-1.3(H)(3) (Rule 1.3(H)) and R.I. Gen. Laws § 38-2-2(4)(A), -(B).  National 

Grid also hereby requests that, pending entry of that finding, the PUC preliminarily grant 

National Grid’s request for confidential treatment pursuant to Rule 1.3(H)(2). 

I. BACKGROUND  

On February 21, 2020, National Grid submitted its responses to the Public Utilities 

Commission’s (PUC) First Set of Data Requests in the above-captioned docket.  Data Request 

PUC 1-11 requested a copy of the Company’s delegation of authority (DOA) governance policy.  

The Company seeks protective treatment for confidential information related to certain aspects of the 

Company’s delegation of authority governance policy contained in Confidential Attachment PUC 

1-11-5.  Confidential Attachment PUC 1-11-5 consists of the U.S. Tertiary Delegations Matrix, 

which includes the figures representing the maximum expenditure a specific executive or board may 

authorize, and is competitively sensitive and confidential information.   
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Therefore, the Company requests that, pursuant to Rule 1.3(H), the PUC afford 

confidential treatment to the competitively sensitive and confidential information contained in 

Attachment PUC 1-11-5.  Accordingly, the Company is providing both redacted and un-redacted 

versions of Attachment PUC 1-11-5.   

II. LEGAL STANDARD  

 Rule 1.3(H) of the PUC’s Rules of Practice and Procedure provides that access to public 

records shall be granted in accordance with the Access to Public Records Act (APRA), R.I. Gen. 

Laws § 38-2-1, et seq.  Under APRA, all documents and materials submitted in connection with 

the transaction of official business by an agency is deemed to be a “public record,” unless the 

information contained in such documents and materials falls within one of the exceptions 

specifically identified in R.I. Gen. Laws § 38-2-2(4).  To the extent that information provided to 

the PUC falls within one of the designated exceptions to the public records law, the PUC has the 

authority under the terms of APRA to deem such information as confidential and to protect that 

information from public disclosure. 

In that regard, R.I. Gen. Laws § 38-2-2(4)(B) provides that the following types of records 

shall not be deemed public:  

Trade secrets and commercial or financial information obtained 
from a person, firm, or corporation which is of a privileged or 
confidential nature. 

The Rhode Island Supreme Court has held that this confidential information exemption applies 

where the disclosure of information would be likely either (1) to impair the government’s ability 

to obtain necessary information in the future; or (2) to cause substantial harm to the competitive 

                                                                                                                                                             
1 The Narragansett Electric Company d/b/a National Grid (National Grid or the Company). 
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position of the person from whom the information was obtained.   Providence Journal Company 

v. Convention Center Authority, 774 A.2d 40 (R.I. 2001). 

The first prong of the test is satisfied when information is voluntarily provided to the 

governmental agency and that information is of a kind that would customarily not be released to 

the public by the person from whom it was obtained.  Providence Journal, 774 A.2d at 47.  

National Grid meets the first and second prongs of this test, which apply here.  

III. BASIS FOR CONFIDENTIALITY 

The information contained in Attachment PUC 1-11-5 should be protected from public 

disclosure.  The information provided in this attachment contains confidential and competitively 

sensitive information of the type that National Grid does not ordinarily make public.  Attachment 

PUC 1-11-5 specifies the authority of various executives and boards within the Company to make 

business decisions, including their authority to enter agreements or contracts on behalf of the 

Company with third parties. The limits of authority of specific executives and boards should not be 

disclosed to the public because such disclosure places the Company at a competitive disadvantage 

and harms the bargaining position of the Company in negotiations with vendors, contractors, 

opposing litigants and any other party with whom the Company must negotiate.  For example, if a 

third party in negotiations with an executive of the Company knows the extent of the Company 

executive’s authority limit, the third party would have an unfair advantage in the negotiation process 

and could use that knowledge in a variety of ways to the detriment of the Company and its 

customers. 

For each of the above reasons, the confidential and competitively sensitive information 

related to the Company’s delegation of authority contained in Attachment PUC 1-11-5 should be 

protected from public disclosure under R.I. Gen. Laws § 38-2-2(4)(B).  National Grid is providing 

Attachment PUC 1-11-5 on a voluntary basis to assist the PUC with its decision-making in this 
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proceeding, but respectfully requests that the PUC provide confidential treatment to the 

information.  

IV.  CONCLUSION 

For the foregoing reasons, National Grid respectfully requests that the PUC grant its 

Motion for Protective Treatment of Confidential Information.  

 
Respectfully submitted,   

THE NARRAGANSETT ELECTRIC 
COMPANY d/b/a NATIONAL GRID 
By its attorney, 
 
 

 
 
__________________________ 
Jennifer Brooks Hutchinson, Esq. (#6176) 

      National Grid 
      280 Melrose Street 
      Providence, RI  02907 
      (401) 784-7288      
      Dated:  February 21, 2020 

 



The Narragansett Electric Company 
d/b/a National Grid 

RIPUC Docket No. 4995 
In Re: Electric Infrastructure, Safety, and Reliability Plan FY2021 

Responses to the Commission’s First Set of Data Requests 
Issued on January 31, 2020 

   
 

Prepared by or under the supervision of:  Kathy Castro and Patricia C. Easterly 

PUC 1-1 
 

Request: 
 
Refencing page 24, please provide an update on National Grid’s progress on developing a 
quantitative methodology to calculate the costs and benefits of traditional utility investments.  
Please include the Company’s expected timeline for the development, including when the 
Company expects the methodology to be reviewed by stakeholders and the PUC. 
 
Response: 
 
As described in the pre-filed joint testimony of Company Witnesses Patricia C. Easterly and 
Kathy Castro, Bates Pages 23-28, the Company attempted to apply a quantitative analysis to new 
or incremental investments in the FY 2021 ISR Plan using the Docket 4600 Framework.  The 
Company progressed development of this analysis by collaborating with its Grid Modernization 
team to improve on the assessment prepared with the FY2020 ISR Plan. As documented in 
Section 2, Attachment 5, the analysis incorporates approximately 34 separate cost or benefit 
categories, many of which were either not applicable or could not be quantified as part of 
assessing the proposed ISR investments.  The quantitative methodology known as the “RI Test”, 
upon which the Docket 4600 Framework is based, does not lend itself to a quantitative 
assessment of traditional utility infrastructure investments; therefore, to calculate reliability 
benefits, the Company used the U.S. Department of Energy Interruption Cost Estimate (ICE) 
Calculator.  To calculate CO2 reduction benefits, the Company relied on Regional Greenhouse 
Gas Initiative (RGGI) values.  Finally, the Company calculated the NOX/SOX benefits using the 
U.S. Environmental Protection Agency technical support documents for particulate matter and 
AESC generic generation unit characteristics. While these methodologies may be individually 
recognized within the industry, the use of these methodologies have not undergone full 
stakeholder input to be applied to the quantitative assessment of traditional utility investments 
within the Docket 4600 Framework.  The Company’s reference to its progress to develop a 
quantitative methodology in its prefiled joint testimony on Bates Page 24 is in reference to the 
efforts discussed above.  See also Rebuttal Testimony of Company Witness Patricia C. Easterly 
and Kathy Castro at 11 (discussing the types of projects for which a separate benefit-cost 
analysis may not be required or appropriate).   
 
The Company included its proposed quantitative and qualitative analysis in the FY 2021 Plan to 
give transparency to the work done to date, and to facilitate discussion and stakeholder input 
around a suitable methodology; however, there is still more work to be done to refine the Docket 
4600 Framework application to projects and programs in the ISR.  The Company submits that 
such work should be done in consultation with the Division and the PUC.  
 



The Narragansett Electric Company 
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Prepared by or under the supervision of:  Kathy Castro and Patricia C. Easterly 

PUC 1-2 
 

Request: 
   

Referencing page 27, please provide the “specific DER interconnections” and related “potential 
concerns” National Grid is proposing to proactively install Accelerated 3VO, Mobile 3VO, 
Advanced Capacitor/Regulator Controls and Feeder Monitor Sensors, and Advanced Recloser 
Controls.  Please explain and provide what the proposed customer contribution and all-ratepayer 
contribution is for these investments. 
 
Response: 
 
The reference to “specific DER interconnections” on page 27 is a typo, this should read due to 
the aggregation of DER. 
 
The “potential concerns” addressed by 3V0, Mobile 3V0, Advanced Capacitor/Regulator and 
Feeder Monitor Sensors, and Advanced Recloser Controls vary. The addition of distributed 
energy resources (DER) to distribution feeders can result in the flow of power in the reverse 
direction on feeders and, at times, through the substation transformer onto the high voltage 
transmission system.  For certain transmission faults, additional transmission protection, zero 
sequence overvoltage or “3V0” protection, is required to prevent the DER from contributing to 
fault overvoltage conditions.  As DER penetration levels continue to increase, the need for 3V0 
is more frequent. In existing stations, this work can be complex sometimes requiring high 
voltage yard rearrangement of an extensive duration. Although the cost is a factor, the duration 
of the 3V0 work can also impact the viability of proposed DER projects. Both the Accelerated 
3V0 and Mobile 3V0 investments will address these technical and duration issues. 
 
With the interconnection and increase of DER, and localized unique demand requirements in 
certain areas of the system comes a change in loading, voltage, and protection profiles. The 
issues can have location, time, and direction components such that existing infrastructure and 
control methods are unable to manage loading, voltage, and protection needs.  The Advanced 
Capacitor/Regulator and Feeder Monitor Sensors, and Advanced Recloser Controls programs 
will proactively upgrade recloser controls, install new reclosers at circuit connection points, 
upgrade capacitor controls and regulator controls, and install sensing to sufficiently manage load, 
voltage, and protection needs.  projects. These investments are in line with standard actions that 
the Company currently performs to maintain and address immediate system performance and 
reliability needs for all customers  
 
National Grid’s Distribution Planning and Asset Management engineers analyze the impact of 
DER on the electrical distribution power system’s performance at commencement of discrete 
System Impact Studies. The analysis conducted identifies potential concerns due to DER  
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Prepared by or under the supervision of:  Kathy Castro and Patricia C. Easterly 

PUC 1-2, page 2 
 
interconnections and provide system modifications required to maintain compliance. Studies 
consider all interconnected and proposed DER within the analysis. System issues are addressed 
as a combination of system improvements (benefiting and recovered from all customers) and 
System Modifications (benefiting and recovered from developers). System improvements are 
those that are required to address conditions of the existing system that are not due to or for the 
benefit of the DER interconnection while System Modifications are required specifically for the 
benefit of the DER interconnection. As more DER is proposed to be interconnected, it is 
expected to become increasingly difficult to assign the cost of the types of upgrades in the 
Strategic Advancement of DER program to any one project as many projects in a certain area all 
contribute to the need. Specific DER project upgrades for large projects will still be the 
responsibility of the DER owner as is the case today, but the investments proposed in the ISR 
would cover the impact from the growing saturation of many DER projects on the system for 
which specific assignment is not possible. 
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Prepared by or under the supervision of:  Kathy Castro 

PUC 1-3 
 

Request: 
 

Referencing Chart 1 on page 39, is “Annual Planning Review % Complete” (Column 7 of Chart 
1) the same as “annual capacity review” as used in the 2021 ISR Proposal? 
 
Response: 
 
Yes “Annual Planning Review % Complete” is the same as “annual capacity review.” 
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Prepared by or under the supervision of:  Kathy Castro   

PUC 1-4 
 

Request: 
 

Referencing Chart 1 on page 39 and pages 48-9, please confirm that “Northwest RI” (as used in 
the 2020 ISR Proposal) is now referred to as Blackstone Valley and North Central Rhode Island.  
Please explain why Northwest RI was split into the two separate areas, and explain why the area 
around Burrillville is not included in an area study. 
 
Response: 
 
The Northwest RI study encompasses both the Blackstone Valley and North Central RI study 
areas.  In the FY 2021 ISR Plan, the Company represented the areas on separate line items to 
show that the study covers both areas. Burrillville is not included in the area study because the 
distribution facilities that serve the town are owned and maintained by Pascoag Utility District. 
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Prepared by or under the supervision of:  Kathy Castro 

PUC 1-5 
 

Request: 
 

Referencing Chart 1 on page 39, please provide a copy of Chart 1 using information as of 
December 2018. 
 
Response: 
 
See Attachment PUC 1-5 with updated Chart 1 with data provided in PUC 1-1 of the FY2020 
ISR. 
 
 
 



Rank Study Area Load (MVA) % State Load # Feeders # Stations 

Annual
Planning
Review %
Complete

Area
Planning
Study %
Complete

Area Planning
Study Stage

Estimated Planning Study Complete Date

Expected
Commencement
of next Area

Study

1 Providence 358 19% 95 17 100% 100% Stage 9 Complete 2017 2024
2 East Bay 147 8% 22 7 100% 100% Stage 9 Complete 2015 2022
3 Central Rhode Island East 204 11% 37 9 100% 100% Stage 9 Complete 2017 2024
4 South County East 159 9% 22 9 100% 100% Stage 9 Complete 2018 2025
5A Blackstone Valley North 139 8% 27 6 100% 50% Stage 5 Dec‐2019 2025
5B North Central Rhode Island 269 15% 35 10 100% 50% Stage 5 Dec‐2019 2025
6 South County West 98 5% 14 5 100% 0% NA Mar‐2020 2026
7 Central Rhode Island West 167 9% 33 11 100% 0% NA Jun‐2020 2026
8 Tiverton  28 2% 4 1 100% 0% NA Dec‐2020 2027
9 Blackstone Valley South 171 9% 54 11 100% 0% NA Dec‐2020 2027
10 Newport 105 6% 42 12 100% 0% NA Jun‐2021 2020

Totals 1845 100% 385 98 100% 58.5%[1]

[1] Percent of Total State Load

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-5

Page 1 of 1
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Prepared by or under the supervision of:  Kathy Castro 

PUC 1-6 
 

Request: 
 

Referencing pages 45-6, please define the following terms:  capacity review, capacity planning 
process, annual planning, and annual planning review, and area studies.  In addition, please 
answer the following: 
 

a) When the Company uses the term “assessment process” is it referring to capacity review, 
capacity planning process, or something else? 

b) Are “annual planning studies” and “Annual Planning Studies” the same thing?  If not, 
please explain the differences. 

c) What process does “this assessment process” refer in this sentence on page 46: 
“Completion of this assessment process is also known as an annual planning review.” 

 
Response: 
 
The capacity review, capacity planning process, annual planning, and annual planning review, all 
refer to the same system planning process as discussed in Section 2 of the FY 2021 ISR Plan, 
System Planning, Bates Pages 45-47.  The Company recognizes that it has used these terms 
somewhat interchangeably; therefore, to clarify system planning processes include annual 
capacity reviews and area planning studies.  Annual capacity reviews inform and help to 
prioritize the area planning studies, sometimes referred to in the Plan as Area Studies.  Area 
planning studies refer to the comprehensive area analysis described on Bates Pages 46-47. 
 

a) The term “assessment process” refers to both capacity review and capacity planning 
process.  As explained above, capacity review, capacity planning process, annual 
planning, and annual planning review, all refer to the same system planning process 
discussed above. 

b) The Company assumes this question is referring to “area planning studies” and “Area 
Planning Studies,” which both refer to the same process, as discussed above. 

c) See response to subpart (a).   
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Prepared by or under the supervision of:  Kathy Castro 

PUC 1-7 
Request: 

 
Referencing page 47, please answer the following: 
 

a) For Stage 3, who is included in the “larger stakeholder group” and how are they 
informed?   

b) For Stage 5, who proposes alternatives and how are they proposed?   
c) How do the 9 Stages relate to the “Area Planning Study % Complete” in Chart 1 on page 

39? 
 
Response: 
 

a) The larger stakeholder group consists of representative from internal National Grid 
Departments that form the study team.  These departments include but are not limited to: 
 
a. Distribution Planning and Asset Management Field Engineers (DPAM)  
b. Substation O&M Services  
c. Transmission Planning and Asset Management 
d. Operation 
e. Transmission and Distribution Regional Control Center 
f. Distribution Line Design 
g. Substation Engineering and Design 
h. Transmission Line Design  
i. Community and Customer Management 
j. Non-wires alternative team  

 
The study engineer will request study team members, via a Study Engineering Request 
form and/or email. Once the study team is formed, the study engineer schedules the study 
kickoff meeting. 
 

b) In Stage 5, the study engineer continues to engage with the stakeholders who comprise 
the study team. In the initial parts of Stage 5, the study engineer develops alternatives to 
mitigate issues identified in the prior stages. The study engineer leverages the detailed 
engineering analysis of Stage 4 to develop comprehensive alternative plans. Throughout 
this process, the study engineer is in frequent informal communication (e.g., emails, 
conversations, meetings) with study team members to solicit input on the alternatives 
being developed or recommendations for new alternatives. The study engineer reviews 
alternative proposals from the study team to confirm that they address the issues 
identified by the study. The study engineer then prepares one-line diagrams to document 
and communicate the alternative plans that will be developed further. 
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Prepared by or under the supervision of:  Kathy Castro 

PUC 1-7, page 2 
 

The remainder of Stage 5 consists of a more formal process of study team member 
engagement, in which the study engineer requests investment grade estimates and 
feasibility assessments for each alternative from the relevant study team member (e.g., 
Options Solutions Engineering, Distribution Line Design, Non-Wires Alternative 
Solutions). The information provided by these team members is used in Stage 6 to review 
each alternative’s relative costs and benefits and identify the recommended plan. While 
evaluating alternatives, the study engineer consults with study team members to include: 
 

 An economic analysis of the recommended plan 
 An environmental and safety review of the recommended plan 
 Required system outages for the recommended plan 
 Operational flexibility of the recommended plan 
 The recommended plan schedule 

 
When the recommended plan is selected, study team members will express their formal 
support for the recommended plan through a stage gate review process. 
While the Company does not have any one specific mechanism for proposing an 
alternative, an Area Study is a collaborative process lead by the study engineer, who is in 
frequent communication with all team members. At any time during alternatives 
development and analysis, a study team member may suggest a new alternative, or a 
modification to an existing alternative, for evaluation. The alternatives, concerns, and 
considerations raised by team members are documented by the study engineer in the final 
Area Study report (Stage 8). 
 

 
c) The “Area Study % Complete” relates to the % complete of the entire study which 

consists of the 9 stages defined on Bates Pages 46 – 49 of the plan. The assigned 
percentage of Study Complete is based on the expected effort required for the remaining 
stages, which vary in complexity and duration. 
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Prepared by or under the supervision of:  Patricia C. Easterly 

PUC 1-8 
 

Request: 
 
Referencing page 51, please redo Chart 5 to include labels for all values (it appears that System 
Capacity & Performance is not in the key).  In addition, please select colors that more easily 
show the distinction between spending categories (do not use more than one shade of any color). 
 
Response: 
 
Please see updated Chart 5 below. 
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Prepared by or under the supervision of:  Patricia C. Easterly 

PUC 1-9 
 

Request: 
 

Referencing page 54, please provide the total “Customer Request/Public Requirement” including 
all costs such as contributions in aid of construction (CIAC).   
 
Response: 
 
While the Company does not budget specifically by cost elements such as contributions in aid of 
construction (CIAC), the Company examined the blanket projects trending and estimate 
approximately $2.5 million in CIAC’s for the upcoming fiscal year.  
 
Non-Blanket projects and reserves within the Customer Request/Public Requirement category 
are estimated at net spending and CIACs are not specifically budgeted for these items.  
 
See response to PUC 1-34 for additional information.  
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Prepared by or under the supervision of:  Patricia C. Easterly 

PUC 1-10 
 

Request: 
 

Referencing page 58, please detail and describe how the Company calculates the “project risk 
score” and provide an algorithm, associated inputs, and scaling factors if any exist.  
 
Response: 
 
Refer to Attachment PUC 1-10 for process to calculate risk score.  
 
 



Fi
na

l V
1.

0 
Ja

nu
ar

y 
20

08

In
ve

st
m

en
t P

la
nn

in
g 

R
ev

ie
w

R
is

k 
S

co
rin

g 
G

ui
de

 

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-10

Page 1 of 29



Fi
na

l V
1.

0 
Ja

nu
ar

y 
20

08

1

LO
X

-N
G

T0
11

-2
00

71
10

1-
M

H
JP

R
is

k 
sc

or
in

g 
m

et
ho

do
lo

gy

C
on

te
nt

s

•
W

ha
t i

s 
th

e 
en

d-
to

-e
nd

 ri
sk

 s
co

rin
g 

pr
oc

es
s 

an
d 

w
hy

 d
o 

w
e 

ne
ed

 it
?

•
R

is
k 

sc
or

in
g 

m
et

ho
do

lo
gy

 p
ro

ce
ss

 s
te

ps

–
H

ow
 d

oe
s 

P
ro

je
ct

 C
la

ss
ifi

ca
tio

n 
w

or
k?

–
H

ow
 d

oe
s 

R
is

k 
S

co
rin

g 
w

or
k?

–
H

ow
 d

oe
s 

P
rio

rit
is

at
io

n 
w

or
k?

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-10

Page 2 of 29



Fi
na

l V
1.

0 
Ja

nu
ar

y 
20

08

2

LO
X

-N
G

T0
11

-2
00

71
10

1-
M

H
JP

R
is

k 
sc

or
in

g 
m

et
ho

do
lo

gy
 –

W
ha

t i
s 

it 
an

d 
w

hy
 d

o 
w

e 
ne

ed
 it

?

Pu
rp

os
e

•C
re

at
e 

a 
si

ng
le

 ri
sk

 s
co

re
w

hi
ch

 c
an

 b
e 

us
ed

 to
 c

om
pa

re
 

th
e 

sa
fe

ty
, r

el
ia

bi
lit

y 
an

d 
en

vi
ro

nm
en

ta
l r

is
ks

 a
dd

re
ss

ed
 in

 
th

e 
ca

pi
ta

l p
la

n 
fo

r e
ac

h 
of

 o
ur

 b
us

in
es

se
s 

H
ow

 w
ill

 it
 b

e 
us

ed

•P
ro

vi
de

 tr
an

sp
ar

en
cy

w
ith

in
 th

e 
Li

ne
s 

of
 B

us
in

es
s 

an
d 

to
 

th
e 

E
xe

cu
tiv

e 
on

 th
e 

am
ou

nt
 o

f r
is

k 
be

in
g 

m
iti

ga
te

d 
in

 e
ac

h 
bu

si
ne

ss
 re

la
tiv

e 
to

 th
e 

ca
pi

ta
l p

la
n

•L
in

k
th

e 
re

tu
rn

on
 in

ve
st

m
en

t t
o 

th
e 

ris
k 

el
im

in
at

ed
 b

y 
in

ve
st

in
g 

in
to

 th
e 

bu
si

ne
ss

R
el

ev
an

ce
•P

re
vi

ou
sl

y 
no

 c
om

m
on

 m
et

ho
d

to
 a

ss
es

s 
ris

k 
ac

ro
ss

 th
e 

bu
si

ne
ss

•O
pp

or
tu

ni
ty

 fo
r y

ou
 to

 s
ha

pe
, g

oi
ng

 fo
rw

ar
d,

 th
e 

st
an

da
rd

is
ed

 w
ay

 th
is

 s
ho

ul
d 

be
 d

on
e

•O
pp

or
tu

ni
ty

 to
 in

fo
rm

 re
gu

la
to

ry
 d

ia
lo

gu
e

an
d 

de
ba

te

W
ha

t t
hi

s 
co

nc
ep

t i
s 

no
t

•I
s 

no
t a

 te
ch

ni
ca

l m
ea

su
re

 o
f r

es
id

ua
ls

ys
te

m
 ri

sk
, i

.e
. t

he
 

ris
k 

re
m

ai
ni

ng
 to

 b
e 

m
iti

ga
te

d 
on

ce
 th

e 
pr

op
os

ed
 p

ro
je

ct
s 

ha
ve

 b
ee

n 
co

m
pl

et
ed

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-10

Page 3 of 29



Fi
na

l V
1.

0 
Ja

nu
ar

y 
20

08

3

LO
X

-N
G

T0
11

-2
00

71
10

1-
M

H
JP

R
is

k 
sc

or
in

g 
an

d 
ca

pi
ta

l p
rio

rit
is

at
io

n 
pr

oc
es

s 
(1

/2
)

*
In

cl
ud

es
 a

vo
id

ed
 p

en
al

tie
s 

an
d 

in
ce

nt
iv

es
 re

la
tin

g  
to

 re
lia

bi
lit

y

C
la

ss
ifi

ca
tio

n 
pr

oc
es

s

M
an

da
to

ry
 

pr
oj

ec
ts

P
ol

ic
y 

dr
iv

en
 

pr
oj

ec
ts

P
ur

e 
N

P
V

 
pr

oj
ec

ts

R
is

k 
sc

or
in

g 
pr

oc
es

s
-S

af
et

y 
-E

nv
iro

nm
en

t
-R

el
ia

bi
lit

y*
 

R
el

at
iv

e 
ris

k 
ra

nk
in

g

R
es

ou
rc

e 
co

ns
tra

in
ts

C
ap

ita
l 

pr
io

rit
is

at
io

n 
& 

al
lo

ca
tio

n 
pr

oc
es

s

C
ap

ita
l p

la
n

A

B

R
et

ur
ns

 
m

od
el

lin
g

pr
oc

es
s

C

D

P
or

tfo
lio

 le
ve

l: 
re

gu
la

to
ry

 re
tu

rn
s

P
ro

je
ct

 le
ve

l: 
N

P
V

 (n
on

-
re

gu
la

to
ry

 re
tu

rn
s)

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-10

Page 4 of 29



Fi
na

l V
1.

0 
Ja

nu
ar

y 
20

08

4

LO
X

-N
G

T0
11

-2
00

71
10

1-
M

H
JP

R
is

k-
re

tu
rn

  t
ra

de
-o

ff

M
an

da
to

ry
 a

nd
 

po
lic

y 
dr

iv
en

•
Tr

ad
e-

of
f l

ev
el

 o
f 

in
ve

st
m

en
t i

n 
te

rm
s 

of
 

ris
k 

an
d 

re
tu

rn

Pu
re

 N
PV

•
D

o 
al

l p
os

iti
ve

 N
P

V
 

pr
oj

ec
ts

Risk score

•
C

at
eg

or
is

e 
pr

oj
ec

ts
 

in
to

–
M

an
da

to
ry

–
P

ol
ic

y 
dr

iv
en

–
P

ur
e 

N
P

V

•
W

he
re

 n
ec

es
sa

ry
, 

bu
nd

le
 p

ro
je

ct
s 

in
to

 
pr

og
ra

m
m

es
, f

or
 e

as
e 

of
 ri

sk
 s

co
rin

g 
an

d 
sa

nc
tio

ni
ng

•
U

nc
on

st
ra

in
ed

 
pr

io
rit

is
at

io
n 

ba
se

d 
on

:
–

R
is

k 
sc

or
e

•
C

on
st

ra
in

ed
 

pr
io

rit
is

at
io

n 
ba

se
d 

on
–

O
pe

ra
tio

na
l 

an
d 

tim
in

g 
co

ns
tra

in
ts

–
In

cr
em

en
ta

l 
fin

an
ci

al
 

be
ne

fit
s

•
S

tro
ng

 
go

ve
rn

an
ce

 fo
r 

pr
oj

ec
ts

 th
e 

LO
B

 
w

an
ts

 to
 ju

st
ify

 o
n:

–
In

cr
em

en
ta

l 
fin

an
ci

al
 

be
ne

fit
s

–
‘S

tra
te

gi
c’

 
ra

tio
na

le

M
an

da
to

ry
 a

nd
 

Po
lic

y 
dr

iv
en

•
C

al
cu

la
te

 p
or

tfo
lio

re
tu

rn
s

•
C

al
cu

la
te

 
in

cr
em

en
ta

l 
re

tu
rn

s 
fo

r 
pr

oj
ec

ts
 w

ith
 o

pe
x 

sa
vi

ng
s

Pu
re

 N
PV

•
C

om
pu

te
 N

PV

M
an

da
to

ry
•

D
ef

au
lt 

to
 

hi
gh

es
t r

is
k 

sc
or

e
Po

lic
y 

dr
iv

en
•

C
om

pu
te

ris
k 

sc
or

e 
on

 
fo

llo
w

in
g 

cr
ite

ria
 

–
S

af
et

y
–

E
nv

iro
nm

en
t

–
R

el
ia

bi
lit

y 
(in

cl
ud

in
g 

av
oi

de
d 

pe
na

lti
es

)

Pr
io

rit
is

at
io

n
D

R
et

ur
ns

 m
od

el
lin

g 
pr

oc
es

s
C

R
is

k 
sc

or
in

g
pr

oc
es

s
B

C
la

ss
ifi

ca
tio

n
pr

oc
es

s
A

C
ap

ita
l p

rio
rit

is
at

io
n 

&
 a

llo
ca

tio
n 

pr
oc

es
s

R
is

k 
sc

or
in

g 
an

d 
ca

pi
ta

l p
rio

rit
is

at
io

n 
pr

oc
es

s 
(2

/2
)

0
20

0
40

0
60

0
80

0
025

1
549

M
an

da
to

ry
 

pr
oj

ec
ts

 

C
ap

ex
 

Sp
en

d

0
20

0
40

0
60

0
80

0
789

Returns, %

C
ap

ex
 

Sp
en

d

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-10

Page 5 of 29



Fi
na

l V
1.

0 
Ja

nu
ar

y 
20

08

5

LO
X

-N
G

T0
11

-2
00

71
10

1-
M

H
JP

R
is

k 
sc

or
in

g 
m

et
ho

do
lo

gy

C
on

te
nt

s

•
W

ha
t i

s 
th

e 
en

d-
to

-e
nd

 ri
sk

 s
co

rin
g 

pr
oc

es
s 

an
d 

w
hy

 d
o 

w
e 

ne
ed

 it
?

•
R

is
k 

sc
or

in
g 

m
et

ho
do

lo
gy

 p
ro

ce
ss

 s
te

ps

–
H

ow
 d

oe
s 

Pr
oj

ec
t C

la
ss

ifi
ca

tio
n 

w
or

k?

–
H

ow
 d

oe
s 

R
is

k 
S

co
rin

g 
w

or
k?

–
H

ow
 d

oe
s 

P
rio

rit
is

at
io

n 
w

or
k?

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-10

Page 6 of 29



Fi
na

l V
1.

0 
Ja

nu
ar

y 
20

08

6

LO
X

-N
G

T0
11

-2
00

71
10

1-
M

H
JP

Pr
oj

ec
ts

 w
ill

 b
e 

cl
as

si
fie

d 
as

 m
an

da
to

ry
, p

ol
ic

y 
dr

iv
en

 
an

d 
pu

re
 N

PV
, u

si
ng

 th
e 

fo
llo

w
in

g 
de

ci
si

on
 tr

ee

•
R

es
id

ua
l p

ro
je

ct
s 

th
at

 s
ho

ul
d 

be
 

qu
es

tio
ne

d/
 p

ol
ic

ie
s 

to
 b

e 
re

vi
ew

ed

*
D

ec
is

io
n 

on
 p

ro
je

ct
 e

le
m

en
ts

 (i
.e

., 
tim

in
g,

 w
hi

ch
 o

pt
io

n,
 e

tc
.) 

re
fle

ct
 c

or
po

ra
te

 ri
sk

 a
pp

et
ite

 
**

In
te

rn
al

 p
ol

ic
ie

s 
re

fle
ct

 c
or

po
ra

te
 ri

sk
 a

pp
et

ite

A

•
P

ro
je

ct
s 

do
ne

 to
 fu

lfi
l a

n 
ex

pl
ic

it,
 

de
te

rm
in

is
tic

 s
ta

tu
to

ry
/re

gu
la

to
ry

 
ob

lig
at

io
n,

 w
he

re
 th

er
e 

is
 a

bs
ol

ut
el

y 
no

 
di

sc
re

tio
n 

on
 ti

m
in

g 
or

 o
pt

io
ns

 a
nd

 
th

er
e 

is
 a

n 
im

m
ed

ia
te

 a
nd

 p
al

pa
bl

e 
ris

k 
of

 re
gu

la
to

ry
 o

r l
eg

al
 b

re
ac

h

•
P

ro
je

ct
s 

un
de

rta
ke

n 
to

 fu
lfi

l a
 

st
at

ut
or

y/
re

gu
la

to
ry

 o
bl

ig
at

io
n,

 w
he

re
 

th
er

e 
is

 s
om

e 
di

sc
re

tio
n*

 o
n 

tim
in

g 
or

 
op

tio
ns

 

•
P

ro
je

ct
s 

un
de

rta
ke

n 
to

 d
el

iv
er

 fi
na

nc
ia

l 
be

ne
fit

s 
at

 c
om

pl
et

e 
di

sc
re

tio
n 

of
 N

G
, 

no
t d

riv
en

 b
y 

ex
te

rn
al

 o
r i

nt
er

na
l 

po
lic

ie
s

•
P

ro
je

ct
s 

ne
ce

ss
ar

y 
to

 m
ee

t i
nt

er
na

l 
po

lic
ie

s*
*

Q
ue

st
io

n 
w

hy
 p

ro
je

ct
 

is
 b

ei
ng

 p
ro

po
se

d?
?

N
o

N
o

N
o N

o

•
P

ro
je

ct
s 

dr
iv

en
 s

ol
el

y
by

 fi
na

nc
ia

l r
ea

so
ns

•
D

oe
s 

no
t i

nc
lu

de
 

m
an

da
to

ry
/p

ol
ic

y 
dr

iv
en

  p
ro

je
ct

s 
th

at
 

ha
ve

 s
un

dr
y 

fin
an

ci
al

 
be

ne
fit

s 
(e

.g
, o

pe
x 

sa
vi

ng
s)

Y
es

C
an

 th
is

 
pr

oj
ec

t b
e 

at
te

m
pt

ed
 

to
 b

e 
ju

st
ifi

ed
 

fin
an

ci
al

ly
?

P
ur

e 
N

P
V

Y
es

Pr
oj

ec
t

M
an

da
to

ry
(s

om
eo

ne
 e

ls
e 

te
lls

 u
s 

to
 d

o 
it)

Is
 th

er
e 

an
 

ex
pl

ic
it 

ex
te

rn
al

 o
bl

ig
at

io
n 

to
 

in
ve

st
 in

 th
is

 s
pe

ci
fic

 p
ro

je
ct

 
im

m
ed

ia
te

ly
?

Y
es

P
ol

ic
y 

dr
iv

en
(s

om
eo

ne
 e

ls
e 

su
gg

es
ts

 w
e 

do
 it

)

Is
 th

er
e 

a 
ge

ne
ra

l 
ex

te
rn

al
 g

ui
de

lin
e 

dr
iv

in
g 

th
e 

pr
oj

ec
t?

Y
es

P
ol

ic
y 

dr
iv

en
(w

e 
te

ll 
ou

rs
el

ve
s 

to
 d

o 
it)

Is
 th

er
e 

an
 in

te
rn

al
 p

ol
ic

y 
dr

iv
in

g 
th

e 
pr

oj
ec

t ?

D
ef

in
iti

on
s

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-10

Page 7 of 29



Fi
na

l V
1.

0 
Ja

nu
ar

y 
20

08

7

LO
X

-N
G

T0
11

-2
00

71
10

1-
M

H
JP

A
 p

or
tfo

lio
 o

f p
ro

je
ct

s 
w

ill
 b

e 
bu

nd
le

d 
in

to
 a

 p
ro

gr
am

m
e 

fo
r r

is
k 

sc
or

in
g 

an
d 

sa
nc

tio
ni

ng
 

D
ef

in
iti

on
 o

f p
ro

gr
am

m
e

D
ec

is
io

n 
tr

ee
 fo

r b
un

dl
in

g 
in

di
vi

du
al

 p
ro

je
ct

s 
in

to
 a

 p
ro

gr
am

m
e

A
re

 th
e 

in
di

vi
du

al
 

pr
oj

ec
ts

 o
pe

ra
tio

na
lly

 
si

m
ila

r?

D
o 

al
l t

he
 

in
di

vi
du

al
 p

ro
je

ct
s 

ha
ve

 
th

e 
sa

m
e 

cl
as

si
fic

at
io

n 
(e

.g
., 

m
an

da
to

ry
)?

In
di

vi
du

al
 p

ro
-je

ct
s 

ar
e 

N
O

T 
bu

nd
le

d 
in

to
 a

 p
ro

gr
am

m
e

•
In

di
vi

du
al

 
pr

oj
ec

ts
 a

re
 

sc
or

ed
 a

nd
 

sa
nc

tio
ne

d

D
o 

in
di

vi
du

al
 

pr
oj

ec
ts

 h
av

e 
a 

si
m

ila
r r

is
k 

sc
or

e?

Y
es

Ye
s

D
o 

in
di

vi
du

al
 

pr
oj

ec
ts

 n
ee

d 
to

 b
e 

co
m

bi
ne

d 
to

 a
ch

ie
ve

 
th

ei
r b

en
ef

its
?

Y
es

N
o

N
o

In
di

vi
du

al
 p

ro
je

ct
s 

ar
e 

bu
nd

le
d 

in
to

 a
 

pr
og

ra
m

m
e

•
P

ro
gr

am
m

e 
is

 
sc

or
ed

 a
nd

 
sa

nc
tio

ne
d 

Y
es

N
o

•
A

 p
or

tfo
lio

 o
f i

nd
iv

id
ua

l p
ro

je
ct

s,
 th

at
 a

re
 c

an
 b

e 
sc

or
ed

 a
nd

 s
an

ct
io

ne
d 

to
ge

th
er

,  
w

hi
ch

 a
re

:
–

Ei
th

er
 o

pe
ra

tio
na

lly
 s

im
ila

r o
r r

eq
ui

re
d 

to
 b

e 
co

m
bi

ne
d 

in
 o

rd
er

 to
 a

ch
ie

ve
 b

en
ef

its
–

H
av

e 
si

m
ila

r r
is

k 
sc

or
es

 a
nd

 s
am

e 
cl

as
si

fic
at

io
n 

(m
an

da
to

ry
, p

ol
ic

y 
dr

iv
en

, e
tc

.)

N
o

Th
is

 c
la

ss
ifi

ca
tio

n 
is

 o
nl

y 
fo

r r
is

k 
sc

or
in

g,
 d

oe
s 

no
t 

pr
ec

lu
de

 p
ro

je
ct

s 
fro

m
 b

ei
ng

 b
un

dl
ed

 fo
r 

op
er

at
io

na
l d

el
iv

er
y 

ef
fic

ie
nc

ie
s 

A

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-10

Page 8 of 29



Fi
na

l V
1.

0 
Ja

nu
ar

y 
20

08

8

LO
X

-N
G

T0
11

-2
00

71
10

1-
M

H
JP

H
ow

 p
ro

je
ct

 c
la

ss
ifi

ca
tio

n 
w

ill
 b

e 
do

ne
 in

 p
ra

ct
ic

e
A G

ui
da

nc
e 

no
te

s

G
ui

da
nc

e 
m

ee
tin

gs

H
ow

 w
ill

 g
ov

er
na

nc
e 

w
or

k?

•C
us

to
m

is
ed

 c
he

ck
lis

t w
ill 

be
 

pr
ov

id
ed

 to
 L

O
B

s 
to

 a
ss

is
t t

he
m

 in
 

cl
as

si
fy

in
g 

pr
oj

ec
ts

 in
to

 m
an

da
to

ry
, 

po
lic

y-
dr

iv
en

, e
tc

. a
s 

w
el

l a
s 

to
 

bu
nd

le
 p

ro
je

ct
s 

in
to

 p
ro

gr
am

m
es

W
ha

t w
ill

 th
is

 e
nt

ai
l?

•A
 c

he
ck

lis
t w

ill 
be

 d
ev

el
op

ed
 (i

n 
co

nj
un

ct
io

n 
w

ith
 L

O
B

s)
 to

 c
la

ss
ify

 
pr

oj
ec

ts

•I
nv

es
tm

en
t P

la
nn

in
g 

pr
oj

ec
t 

te
am

/In
ve

st
m

en
t D

ec
is

io
n 

S
up

po
rt*

 
(ID

S
) t

ea
m

 m
em

be
r t

o 
in

te
ra

ct
 

pe
rio

di
ca

lly
 w

ith
 L

O
B

 in
ve

st
m

en
t 

pl
an

ne
rs

 o
n 

ris
k 

sc
or

in
g

•P
ro

je
ct

 te
am

/ID
S

 m
em

be
r t

o 
re

vi
ew

 c
la

ss
ifi

ca
tio

n 
of

 p
ro

je
ct

s 
to

 
en

su
re

 c
on

si
st

en
cy

 a
nd

 p
ro

vi
de

 
gu

id
an

ce

G
oa

ls

•T
o 

en
su

re
 c

on
si

st
en

t c
la

ss
ifi

ca
tio

n 
by

 a
ll 

LO
B

s 
in

to
 m

an
da

to
ry

, p
ol

ic
y-

dr
iv

en
, p

ur
e 

N
P

V
•T

o 
pr

ov
id

e 
gu

id
an

ce
 o

n 
in

te
rp

re
ta

tio
n 

of
 a

bo
ve

 d
ef

in
iti

on
s

•T
o 

en
su

re
 s

uf
fic

ie
nt

 tr
an

sp
ar

en
cy

 o
n 

bu
nd

lin
g 

of
 p

ro
je

ct
s 

in
to

 p
ro

gr
am

m
es

•T
o 

up
da

te
 d

ef
in

iti
on

s 
an

d 
ch

ec
kl

is
ts

 if
 re

qu
ire

d

*
ID

S
 =

 In
ve

st
m

en
t D

ec
is

io
n 

S
up

po
rt:

 e
xp

la
in

ed
 in

 d
et

ai
l l

at
er

 in
 d

oc
um

en
t

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-10

Page 9 of 29



Fi
na

l V
1.

0 
Ja

nu
ar

y 
20

08

9

LO
X

-N
G

T0
11

-2
00

71
10

1-
M

H
JP

R
is

k 
sc

or
in

g 
m

et
ho

do
lo

gy

C
on

te
nt

s

•
W

ha
t i

s 
th

e 
en

d-
to

-e
nd

 ri
sk

 s
co

rin
g 

pr
oc

es
s 

an
d 

w
hy

 d
o 

w
e 

ne
ed

 it
?

•
R

is
k 

sc
or

in
g 

m
et

ho
do

lo
gy

 p
ro

ce
ss

 s
te

ps

–
H

ow
 d

oe
s 

P
ro

je
ct

 C
la

ss
ifi

ca
tio

n 
w

or
k?

–
H

ow
 d

oe
s 

R
is

k 
Sc

or
in

g 
w

or
k?

–
H

ow
 d

oe
s 

P
rio

rit
is

at
io

n 
w

or
k?

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-10

Page 10 of 29



Fi
na

l V
1.

0 
Ja

nu
ar

y 
20

08

10

LO
X

-N
G

T0
11

-2
00

71
10

1-
M

H
JP

R
is

k 
sc

or
in

g 
pr

oc
es

s 
w

ill
 u

se
 fo

llo
w

in
g 

pr
in

ci
pl

es

S
te

p 
1 

–
S

co
re

 p
ro

je
ct

 o
n 

im
pa

ct
in

 e
ac

h 
of

 th
e 

fo
llo

w
in

g 
cr

ite
ria

En
vi

-
ro

nm
en

t
Sa

fe
ty

 
R

el
ia

bi
lit

y

V
er

y 
lo

w

Lo
w

M
od

er
at

el
y 

lo
w

M
od

er
at

e

M
od

er
at

el
y 

hi
gh

H
ig

h

V
er

y 
hi

gh

1 2 3 4 5 6 7

1 2 3 4 5 6 7

S
te

p 
2 

–
S

co
re

 p
ro

je
ct

 o
n

lik
el

ih
oo

d
of

 
oc

cu
rr

en
ce

 in
 e

ac
h 

of
 th

e 
fo

llo
w

in
g 

cr
ite

ria

Sa
fe

ty
 

En
vi

-
ro

nm
en

t

V
er

y 
lo

w

Lo
w

M
od

er
at

el
y 

lo
w

M
od

er
at

e

M
od

er
at

el
y 

hi
gh

H
ig

h

V
er

y 
hi

gh

1 2 3 4 5 6 7

1 2 3 4 5 6 7

1 2 3 4 5 6 7 1 2 3 4 5 6 7

Sa
fe

ty
 s

co
re

•
O

ve
ra

ll 
sc

or
e 

is
 m

ax
im

um
 o

f 

–
S

af
et

y 
(7

)

–
E

nv
iro

nm
en

t (
11

)

–
R

el
ia

bi
lit

y 
(2

8)

•
M

ax
im

um
 s

co
re

 m
et

ho
d 

w
as

 s
el

ec
te

d 
be

ca
us

e:

–
Im

pa
ct

 le
ve

ls
 a

re
 a

ss
es

se
d 

on
 a

n 
ex

po
ne

nt
ia

l 
sc

al
e,

 h
en

ce
 th

e 
hi

gh
es

t s
co

re
 o

ut
w

ei
gh

s 
ot

he
r 

lo
w

er
 s

co
re

s 
(e

.g
.,L

ev
el

 7
 h

as
 a

 m
on

et
ar

y 
im

pa
ct

 >
 £

20
M

n 
an

d 
Le

ve
l 1

 h
as

 a
 a

 m
on

et
ar

y 
im

pa
ct

 o
f  

<£
5k

) 

–
A

gg
re

ga
tin

g 
di

ffe
re

nt
 s

co
re

s 
in

to
 a

 s
im

pl
e 

sc
or

e 
is

 m
at

he
m

at
ic

al
ly

 in
ac

cu
ra

te

–
M

ax
im

um
 s

co
re

 e
ns

ur
es

 th
at

 p
ro

je
ct

s 
w

ith
 a

 
hi

gh
 s

co
re

 o
n 

a 
si

ng
le

 c
rit

er
ia

 a
re

 n
ot

 ig
no

re
d

–
M

os
t p

ro
je

ct
s 

ar
e 

ex
pe

ct
ed

 to
 h

av
e 

a 
si

ng
le

 
dr

iv
er

 th
at

 d
om

in
at

es

B

A
ny

 im
pa

ct
 

of
 p

en
al

tie
s 

fo
r r

el
ia

bi
lit

y/
 

he
al

th
 a

nd
 

en
vi

ro
nm

en
t 

to
 b

e 
co

ns
id

er
ed

 
w

he
n 

sc
or

in
g 

pr
oj

ec
t o

n 
im

pa
ct

En
vi

ro
nm

en
ta

l s
co

re
*

D
et

er
m

in
e 

Im
pa

ct
 a

nd
 li

ke
lih

oo
d 

le
ve

ls
O

bt
ai

n 
bl

en
de

d 
ris

k 
sc

or
e*

 fo
r e

ac
h 

cr
ite

rio
n

O
bt

ai
n 

ov
er

al
l r

is
k 

sc
or

e

Im
pa

ct

Li
ke

lih
oo

d

*
Sc

or
es

 a
re

 g
ro

up
ed

 a
nd

 c
ol

ou
r c

od
ed

 fo
r e

as
e 

of
 v

ie
w

in
g  

( 4
0 

an
d 

ab
ov

e 
-r

ed
,  

16
-3

9 
-y

el
lo

w
 a

nd
 1

5 
an

d 
be

lo
w

 -
g r

ee
n)

Impact 
Li

ke
lih

oo
d

Impact Impact 

Li
ke

lih
oo

d

1
2

3

R
el

ia
bi

lit
y

7
25  

32  
38  

43  
47  

48  
49  

6
20  

29  
33  

40  
44  

45  
46  

5
15  

22  
26  

35  
39  

41  
42  

4
9

   
 

17  
19  

28  
34  

36  
37  

3
5

   
 

10  
14  

21  
27  

30  
31  

2
3

   
 

6
   

 
8

   
 

16  
18  

23  
24  

1
1

   
 

2
   

 
4

   
 

7
   

 
11  

12  
13  

1
2

3
4

5
6

7

R
el

ia
bi

lit
y 

sc
or

e*

Li
ke

lih
oo

d

7
25  

32  
38  

43  
47  

48  
49  

6
20  

29  
33  

40  
44  

45  
46  

5
15  

22  
26  

35  
39  

41  
42  

4
9

   
 

17  
19  

28  
34  

36  
37  

3
5

   
 

10  
14  

21  
27  

30  
31  

2
3

   
 

6
   

 
8

   
 

16  
18  

23  
24  

1
1

   
 

2
   

 
4

   
 

7
   

 
11  

12  
13  

1
2

3
4

5
6

7

7
25  

32  
38  

43  
47  

48  
49  

6
20  

29  
33  

40  
44  

45  
46  

5
15  

22  
26  

35  
39  

41  
42  

4
9

   
 

17  
19  

28  
34  

36  
37  

3
5

   
 

10  
14  

21  
27  

30  
31  

2
3

   
 

6
   

 
8

   
 

16  
18  

23  
24  

1
1

   
 

2
   

 
4

   
 

7
   

 
11  

12  
13  

1
2

3
4

5
6

7

S
co

re
s 

ar
e 

ra
nk

ed
 

ba
se

d 
on

 
th

e 
ex

pe
ct

ed
 

m
on

et
ar

y 
va

lu
e 

of
 

ea
ch

 
ou

tc
om

e

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-10

Page 11 of 29



Fi
na

l V
1.

0 
Ja

nu
ar

y 
20

08

11

LO
X

-N
G

T0
11

-2
00

71
10

1-
M

H
JP

Im
pa

ct
 M

at
rix

 –
Sa

fe
ty

 &
 E

nv
iro

nm
en

t (
1/

3)

* 
N

ot
io

na
l –

Fo
r c

al
ib

ra
tio

n 
on

ly
M

at
rix

 v
er

si
on

 2
6/

09
/0

7

B
1

A
ss

um
ed

 e
xc

ha
ng

e 
ra

te
: £

1=
$2

Sc
or

e
Fi

na
nc

ia
l 

Im
pa

ct
H

ea
lth

 a
nd

 S
af

et
y

En
vi

ro
nm

en
t

1
•

< 
£5

K
•

< 
$1

0K
•

M
in

or
 in

ju
ry

 re
qu

iri
ng

 F
irs

t A
id

 w
ith

 a
 q

ui
ck

 a
nd

 c
om

pl
et

e 
re

co
ve

ry
 (£

10
0-

20
0/

$2
00

-4
00

)
•

M
in

or
 il

ln
es

s 
w

ith
 u

p 
to

 o
ne

 –
w

ee
k 

ab
se

nc
e.

 N
o 

pe
rm

an
en

t 
he

al
th

 c
on

se
qu

en
ce

s 
(£

50
0/

$1
00

0)
 

•N
on

-s
ig

ni
fic

an
t E

nv
iro

nm
en

ta
l I

nc
id

en
t w

ith
ou

t a
ge

nc
y 

ov
er

si
gh

t (
e.

g.
, m

in
or

 s
pi

lla
ge

 
(e

.g
., 

< 
5 

lit
re

s)
 th

at
 d

oe
s 

no
t e

nt
er

 d
ra

in
 o

r w
at

er
 c

ou
rs

e,
 s

m
al

l q
ua

nt
iti

es
 o

f h
az

ar
do

us
 

w
as

te
 le

ft 
on

 s
ite

, t
em

po
ra

ry
 im

pa
ct

 to
 th

e 
en

vi
ro

nm
en

t) 
(£

1K
-2

K
/$

2K
-4

K
) o

r a
 m

in
or

 
re

gu
la

to
ry

 c
om

pl
ia

nc
e 

is
su

e.

2
•

£5
K

-5
0K

•
$1

0K
-1

00
K

• I
lln

es
s 

w
ith

 o
ve

r o
ne

 w
ee

k 
ab

se
nc

e 
bu

t n
o 

pe
rm

an
en

t h
ea

lth
 

co
ns

eq
ue

nc
es

 (£
5K

/$
10

K
)

•S
ig

ni
fic

an
t E

nv
iro

nm
en

ta
l I

nc
id

en
t u

su
al

ly
 w

ith
ou

t a
ge

nc
y 

ov
er

si
gh

t  
(e

.g
., 

sp
ill

ag
e 

th
at

 
do

es
 n

ot
 e

nt
er

 d
ra

in
 o

r w
at

er
 c

ou
rs

e,
 fl

y 
tip

pi
ng

 o
n 

N
at

io
na

l G
rid

 la
nd

 o
r s

ite
, a

 re
le

as
e 

of
 m

et
ha

ne
 g

as
 u

nd
er

 2
00

 to
nn

es
) (

£5
K

-5
0K

/$
10

K
-1

00
K

) o
r r

eg
ul

at
or

y 
no

n-
co

m
pl

ia
nc

e 
is

su
es

 th
at

 m
ay

 re
su

lt 
in

 m
in

im
al

 fi
ne

s.

3
•

£5
0K

-2
50

K
•

$1
00

K
-5

00
K

•
In

ju
ry

 to
 m

em
be

r o
f p

ub
lic

 re
qu

iri
ng

 m
ed

ic
al

 tr
ea

tm
en

t b
ut

 n
o 

pe
rm

an
en

t c
on

se
qu

en
ce

s 
(£

50
K

/$
10

0K
)

•S
ig

ni
fic

an
t E

nv
iro

nm
en

ta
l I

nc
id

en
t w

ith
 a

ge
nc

y 
ov

er
si

gh
t (

e.
g.

, m
in

or
 s

ilt
 ru

n 
of

f t
o 

re
se

rv
oi

r, 
di

sc
ol

ou
ra

tio
n 

no
te

d 
ar

ou
nd

 e
dg

es
, m

iti
ga

tio
n 

m
ea

su
re

s 
re

qu
ire

d 
an

d 
so

m
e 

cl
ea

n 
up

 re
qu

ire
d,

 a
 re

le
as

e 
of

 m
or

e 
th

an
 2

00
kg

 o
f s

ul
ph

ur
 h

ex
af

lu
or

id
e 

ga
s)

 (£
50

K
-

25
0K

/$
10

0K
-5

00
K

) o
r a

 n
on

-c
om

pl
ia

nc
e 

is
su

e 
th

at
 re

su
lts

 in
 s

ig
ni

fic
an

t f
in

es
 a

nd
/o

r 
ac

tio
ns

 ta
ke

n 
by

 re
gu

la
to

ry
 a

ut
ho

rit
ie

s 
(e

.g
. p

er
m

it 
lim

its
 fo

r a
ir 

em
is

si
on

s 
ex

ce
ed

ed
).

4
•

£2
50

K
-1

M
n

•
$5

00
K

-2
M

n
•

P
er

m
an

en
tly

 in
ca

pa
ci

ta
tin

g 
in

ju
ry

 o
r i

lln
es

s 
to

 e
m

pl
oy

ee
s 

(M
od

er
at

e 
to

 s
ev

er
e 

pa
in

 fo
r 1

 –
4 

w
ee

ks
 w

ith
 p

os
si

bl
e 

re
cu

rr
en

ce
 o

f p
ai

n 
fo

r c
er

ta
in

 a
ct

iv
iti

es
 a

nd
 s

om
e 

pe
rm

an
en

t 
re

st
ric

tio
ns

 to
 le

is
ur

e 
or

 w
or

k)
 (£

50
0K

/$
10

00
K

)
•

In
ju

ry
 to

 m
em

be
r o

f p
ub

lic
 re

qu
iri

ng
 e

xt
en

de
d 

m
ed

ic
al

 tr
ea

tm
en

t 
bu

t n
o 

pe
rm

an
en

t c
on

se
qu

en
ce

s

•
S

ig
ni

fic
an

t E
nv

iro
nm

en
ta

l I
nc

id
en

t w
ith

 a
ge

nc
y 

ov
er

si
gh

t (
e.

g.
, u

nc
on

ta
in

ed
 re

le
as

e 
of

 
liq

ui
d 

(e
.g

 s
ilt

y 
w

at
er

 o
r b

en
to

ni
te

 d
ril

lin
g 

flu
id

, p
et

ro
le

um
) t

o 
a 

dr
ai

n 
or

 w
at

er
 c

ou
rs

e 
th

at
 

ha
s 

th
e 

po
te

nt
ia

l f
or

 e
nf

or
ce

m
en

t a
ct

io
n 

an
d 

w
hi

ch
 m

ay
 c

au
se

 fi
sh

 o
r a

qu
at

ic
 p

la
nt

s 
to

 
di

e 
) (

£2
50

K
-1

M
n/

$5
00

K
-2

M
n)

 n
on

-c
om

pl
ia

nc
e 

is
su

e 
th

at
 re

su
lts

 in
 s

ig
ni

fic
an

t f
in

es
 

an
d/

or
  a

ct
io

ns
 ta

ke
n 

by
 re

gu
la

to
ry

 a
ut

ho
rit

ie
s 

(e
.g

. p
er

m
it 

lim
its

 fo
r a

ir 
em

is
si

on
s 

ex
ce

ed
ed

, n
oi

se
 a

ba
te

m
en

t o
rd

er
 is

su
ed

).

5
•

£1
M

n-
5M

n
•

$2
M

n-
10

M
n

•
P

er
m

an
en

tly
 in

ca
pa

ci
ta

tin
g 

in
ju

ry
 to

 a
 m

em
be

r o
f p

ub
lic

 o
r 

fa
ta

lit
y 

to
 e

m
pl

oy
ee

 (£
4.

5M
n/

$9
M

n)
•

S
ig

ni
fic

an
t E

nv
iro

nm
en

ta
l I

nc
id

en
t (

e.
g.

, s
ev

er
al

 fu
ll 

dr
um

s 
of

 o
il 

sp
ill

 c
on

te
nt

s 
on

 to
 

gr
ou

nd
 a

nd
 s

ig
ni

fic
an

t q
ua

nt
ity

 e
nt

er
s 

hi
gh

 q
ua

lit
y 

w
at

er
 c

ou
rs

e 
le

ad
in

g 
to

 >
50

0 
fis

h 
ki

lle
d 

an
d 

da
m

ag
e 

to
 ri

ve
r b

ed
 re

qu
iri

ng
 re

m
ed

ia
tio

n 
an

d 
le

ad
in

g 
to

 
pr

os
ec

ut
io

n,
 d

am
ag

e 
to

 e
nv

iro
nm

en
ta

lly
 s

en
si

tiv
e 

si
te

s,
 li

st
ed

 b
ui

ld
in

gs
, o

r d
am

ag
e 

to
 a

 
S

ite
 o

f S
pe

ci
al

 S
ci

en
tif

ic
 In

te
re

st
) 

(£
1M

n-
5M

n/
$2

M
n-

10
M

n)
 o

r n
on

-c
om

pl
ia

nc
e 

is
su

e 
re

su
lts

 in
 s

ig
ni

fic
an

t f
in

es
 a

nd
 a

ct
io

ns
 ta

ke
n 

by
 re

gu
la

to
ry

 a
ut

ho
rit

ie
s.

6
•

£5
M

n-
20

M
n

•
$1

0M
n-

40
M

n
•

Fa
ta

lit
y 

to
 a

 s
in

gl
e 

m
em

be
r o

f p
ub

lic
/ M

ul
tip

le
 fa

ta
lit

ie
s 

to
 

em
pl

oy
ee

s 
(<

4 
pe

op
le

)  
(£

20
M

n/
$4

0M
n)

•
C

at
as

tro
ph

ic
 E

nv
iro

nm
en

ta
l i

nc
id

en
t (

e.
g.

, c
on

ta
m

in
at

io
n 

of
 a

 g
ro

un
d 

w
at

er
 s

ou
rc

e 
le

ad
in

g 
to

 p
ro

se
cu

tio
n,

 e
nf

or
ce

d 
cl

ea
n 

up
, a

nd
 p

ro
vi

si
on

 o
f a

lte
rn

at
iv

e 
w

at
er

 s
up

pl
y)

 
(£

5M
n-

20
M

n/
$1

0M
n–

40
M

n)
 o

r a
 n

on
-c

om
pl

ia
nc

e 
is

su
e 

th
at

 re
su

lts
 in

 fi
ne

s 
an

d 
ac

tio
ns

 
ta

ke
n 

by
 re

gu
la

to
ry

 a
ut

ho
rit

ie
s 

an
d 

pr
es

en
ts

 a
 ri

sk
 o

f a
ffe

ct
in

g 
fu

tu
re

 b
us

in
es

s 
op

er
at

io
ns

. 

7
•

£2
0M

n 
+

•
$4

0M
n 

+
•

M
ul

tip
le

 p
ub

lic
 fa

ta
lit

ie
s 

or
 M

ul
tip

le
 fa

ta
lit

y 
of

 5
 o

r m
or

e 
em

pl
oy

ee
s 

(£
50

 M
n/

$1
00

M
n)

 

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-10

Page 12 of 29



Fi
na

l V
1.

0 
Ja

nu
ar

y 
20

08

12

LO
X

-N
G

T0
11

-2
00

71
10

1-
M

H
JP

Im
pa

ct
 M

at
rix

 –
R

el
ia

bi
lit

y 
(2

/3
)

B
1

A
ss

um
ed

 e
xc

ha
ng

e 
ra

te
: £

1=
$2

Sc
or

e
Fi

na
nc

ia
l 

Im
pa

ct
R

el
ia

bi
lit

y 
–

ED
x

R
el

ia
bi

lit
y 

–
ED

x

1
•<

 £
5K

•<
 $

10
K

2
•£

5K
-5

0K
•$

10
K-

10
0K

•L
os

s 
to

 le
ss

 th
an

 5
00

 c
us

to
m

er
s 

•L
es

s 
th

an
 <

50
K 

C
M

I
•L

os
s 

of
 0

.5
 (1

3K
V

) f
ee

de
r 

•L
oa

di
ng

:  
95

-1
00

%

•V
ol

ta
ge

 (P
.U

.):
  0

.9
3-

0.
95

•M
W

h:
<=

 4
•P

oc
ke

t F
re

qu
en

cy
:3

3
•£

50
K-

25
0K

•$
10

0K
-

50
0K

•L
os

s 
to

 5
00

-5
,0

00
 c

us
to

m
er

s 
•5

0K
 to

 5
00

K 
C

M
I

•L
os

s 
of

 0
.5

-1
 (1

3K
V)

 fe
ed

er
 

•L
oa

di
ng

:  
10

0-
10

5%

•V
ol

ta
ge

 (P
.U

.):
  0

.9
2-

0.
93

•M
W

h:
>4

<=
8

•P
oc

ke
t F

re
qu

en
cy

:4
-5

4
•£

25
0K

-1
M

n
•$

50
0K

-2
M

n
•L

os
s 

to
 5

,0
00

-1
0,

00
0 

cu
st

om
er

s 
•5

00
K 

to
 1

M
 C

M
I

•L
os

s 
of

 1
-3

 (1
3 

K
V

) f
ee

de
r

•L
oa

di
ng

:  
10

5-
11

0%

•V
ol

ta
ge

 (P
.U

.):
  0

.9
0-

0.
92

•M
W

h:
>8

<=
16

•P
oc

ke
t F

re
qu

en
cy

:6
-1

0

5
•£

1M
n-

5M
n

•$
2M

n-
10

M
n

•L
os

s 
to

 1
0,

00
0-

25
,0

00
 c

us
to

m
er

s 
•1

M
 to

 5
M

 C
M

I
•L

os
s 

of
 3

-6
 (1

3K
V)

 fe
ed

er
 

•L
oa

di
ng

:  
11

0-
11

5%

•V
ol

ta
ge

 (P
.U

.):
  0

.8
7-

0.
90

•M
W

h:
>1

6<
=4

0
•P

oc
ke

t F
re

qu
en

cy
:1

0-
15

6
•£

5M
n-

20
M

n
•$

10
M

n-
40

M
n

•L
os

s 
to

 2
5,

00
0-

50
,0

00
 c

us
to

m
er

s 
•5

M
 to

 2
0M

 C
M

I
•L

os
s 

of
 6

-1
0 

(1
3K

V
) f

ee
de

r 
•L

oa
di

ng
:  

11
5-

12
0%

•V
ol

ta
ge

 (P
.U

.):
  0

.8
5-

0.
87

•M
W

h:
>4

0<
=8

0
•P

oc
ke

t F
re

qu
en

cy
:1

6-
20

7
•£

20
M

n 
+

•$
40

M
n 

+
•L

os
s 

to
 5

0,
00

0 
cu

st
om

er
s 

•M
or

e 
th

an
 2

0M
 C

M
I

•L
os

s 
of

 m
or

e 
th

an
 1

0 
(1

3K
V)

 fe
ed

er
s 

•L
oa

di
ng

: 1
20

%

•V
ol

ta
ge

 (P
.U

.):
 le

ss
 th

an
 0

.8
5

•M
W

h:
>8

0
•P

oc
ke

t F
re

qu
en

cy
:>

20

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-10

Page 13 of 29



Fi
na

l V
1.

0 
Ja

nu
ar

y 
20

08

13

LO
X

-N
G

T0
11

-2
00

71
10

1-
M

H
JP

Im
pa

ct
 M

at
rix

 –
R

el
ia

bi
lit

y 
(3

/3
)

B
1

A
ss

um
ed

 e
xc

ha
ng

e 
ra

te
: £

1=
$2

Sc
or

e 
Fi

na
nc

ia
l I

m
pa

ct
R

el
ia

bi
lit

y 
–

G
lo

ba
l I

S 
an

d 
sh

ar
ed

 s
er

vi
ce

s
R

el
ia

bi
lit

y 
–

LN
G

1
•

< 
£5

K
•

< 
$1

0k
•-

•-

2
•

£5
K-

50
K

•
$1

0K
-1

00
K

•L
oc

al
 fa

ilu
re

 o
f i

nf
ra

st
ru

ct
ur

e 
or

 b
us

in
es

s 
sy

st
em

s 
af

fe
ct

in
g 

<1
00

 e
m

pl
oy

ee
s 

fo
r a

 d
ay

   
•L

os
s 

of
 li

qu
ef

ac
tio

n 
ca

pa
bi

lit
y 

fo
r u

p 
to

 3
 d

ay
s

3
•

£5
0K

-2
50

K
•

$1
00

K-
50

0K
•L

oc
al

 fa
ilu

re
 o

f i
nf

ra
st

ru
ct

ur
e 

or
 b

us
in

es
s 

sy
st

em
 a

ffe
ct

in
g 

<1
00

 
em

pl
oy

ee
s 

fo
r <

1 
w

ee
k 

•L
os

s 
of

 li
qu

ef
ac

tio
n 

ca
pa

bi
lit

y 
fo

r b
et

w
ee

n 
4 

an
d 

14
 d

ay
s

4
•

£2
50

K
-1

M
n

•
$5

00
K

-2
M

n
•F

ai
lu

re
 o

f i
nf

ra
st

ru
ct

ur
e 

or
 b

us
in

es
s 

sy
st

em
 a

t a
 m

aj
or

 b
us

in
es

s 
lo

ca
tio

n 
(>

30
0 

em
pl

oy
ee

s)
 fo

r a
 d

ay
.  

P
ot

en
tia

l i
m

pa
ct

 in
to

 
m

or
e 

cr
iti

ca
l I

S
 s

ys
te

m
s 

 

•L
os

s 
of

 li
qu

ef
ac

tio
n 

ca
pa

bi
lit

y 
fo

r b
et

w
ee

n 
15

 a
nd

 5
0 

da
ys

•L
os

s 
of

 s
ite

 e
xp

or
t c

ap
ab

ilit
y 

fo
r u

p 
to

 1
 d

ay
 a

t t
im

e 
of

 w
in

te
r 

pe
ak

5
•

£1
M

n-
5M

n
•

$2
M

n-
10

M
n

•E
nt

er
pr

is
e 

w
id

e 
or

 m
ul

tip
le

 m
aj

or
 lo

ca
tio

n 
fa

ilu
re

 o
f 

in
fra

st
ru

ct
ur

e 
or

 b
us

in
es

s 
sy

st
em

s 
fo

r <
24

 h
ou

rs
.  

M
or

e 
cr

iti
ca

l 
IS

 s
ys

te
m

s 
im

pa
ct

ed
   

•L
os

s 
of

 li
qu

ef
ac

tio
n 

ca
pa

bi
lit

y 
fo

r b
et

w
ee

n 
51

 a
nd

 1
50

 d
ay

s
•L

os
s 

of
 s

ite
 e

xp
or

t c
ap

ab
ilit

y 
fo

r b
et

w
ee

n 
1 

an
d 

5 
da

ys
 a

t t
im

e 
of

 w
in

te
r p

ea
k

6
•

£5
M

n-
20

M
n

•
$1

0M
n-

40
M

n
•E

nt
er

pr
is

e 
w

id
e 

or
 m

ul
tip

le
 m

aj
or

 lo
ca

tio
n 

of
 in

fra
st

ru
ct

ur
e 

or
 

bu
si

ne
ss

 s
ys

te
m

s 
fo

r >
24

 h
ou

rs
.  

M
or

e 
cr

iti
ca

l I
S

 s
ys

te
m

s 
se

rio
us

ly
 im

pa
ct

ed

•-

7
•

£2
0M

n 
+

•
$4

0M
n 

+
•E

xt
en

de
d 

en
te

rp
ris

e 
fa

ilu
re

 o
r i

nf
ra

st
ru

ct
ur

e 
or

 b
us

in
es

s 
sy

st
em

s 
th

at
 im

pa
ct

 n
at

io
na

l G
rid

’s
 a

bi
lit

y 
to

 fu
nc

tio
n 

as
 a

 
co

m
m

er
ci

al
 b

us
in

es
s.

  M
or

e 
cr

iti
ca

l I
S

 s
ys

te
m

s 
hi

gh
ly

 im
pa

ct
ed

 

•-

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-10

Page 14 of 29



Fi
na

l V
1.

0 
Ja

nu
ar

y 
20

08

14

LO
X

-N
G

T0
11

-2
00

71
10

1-
M

H
JP

Li
ke

lih
oo

d 
M

at
rix

 1
 o

f 5
 –

G
ui

de
 to

 u
se

 th
e 

lik
el

ih
oo

d 
ta

bl
es

•S
af

et
y 

pr
oj

ec
ts

 c
au

se
d 

by
 a

 s
in

gl
e 

ev
en

t (
e.

g.
, i

ns
ta

lla
tio

n 
of

 
ha

nd
ra

ils
)

3 
of

 5

N
o 

co
in

ci
de

nt
 e

ve
nt

 
ne

ed
ed

 fo
r i

m
pa

ct
C

oi
nc

id
en

t e
ve

nt
 

ne
ed

ed
 fo

r i
m

pa
ct

A
ss

et
 fa

ilu
re

2 
of

 5
4 

of
 5

•T
im

e 
to

 fa
ilu

re
 k

no
w

n 
an

d 
ea

rli
es

t a
ss

et
 

of
 fa

ilu
re

 h
as

 n
ot

 b
ee

n 
re

ac
he

d

3 
of

 5
5 

of
 5

•T
im

e 
to

 fa
ilu

re
 k

no
w

n 
an

d 
ea

rli
es

t a
ss

et
 

of
 fa

ilu
re

 h
as

 a
lre

ad
y 

be
en

 re
ac

he
d

3 
of

 5
5 

of
 5

•T
im

e 
to

 fa
ilu

re
 n

ot
 k

no
w

n,
 b

ut
 h

is
to

ry
 o

f 
si

m
ila

r f
ai

lu
re

s 
is

 a
va

ila
bl

e

B
1

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-10

Page 15 of 29



Fi
na

l V
1.

0 
Ja

nu
ar

y 
20

08

15

LO
X

-N
G

T0
11

-2
00

71
10

1-
M

H
JP

Li
ke

lih
oo

d 
M

at
rix

 (2
 o

f 5
) –

U
si

ng
 a

 ti
m

e 
to

 fa
ilu

re
ap

pr
oa

ch
R

es
ul

tin
g 

lik
el

ih
oo

d 
sc

or
es

 a
fte

r c
on

si
de

rin
g 

tim
e 

to
 fa

ilu
re

•
S

te
p 

1 
–

Es
ta

bl
is

h 
th

e 
ea

rli
es

t a
nd

 la
te

st
 ti

m
e 

to
 fa

ilu
re

 fo
r a

n 
as

se
t

•
S

te
p 

2 
–

D
er

iv
e 

th
e 

re
su

lti
ng

 li
ke

lih
oo

d 
sc

or
e 

by
 s

cr
ol

lin
g 

ac
ro

ss
 

th
e 

ta
bl

e 
–

e.
g.

, i
f a

n 
as

se
t i

s 
no

t e
xp

ec
te

d 
to

 fa
il 

in
 th

e 
ne

xt
 

3 
ye

ar
s,

 b
ut

 it
 is

 e
xp

ec
te

d 
to

 fa
il 

in
 3

 to
 5

 y
ea

rs
, t

he
 li

ke
lih

oo
d 

sc
or

e 
is

 5

2.
5 1

2.
5 2

31
.7 3

31
.7 4

31
.7 5

6

Ex
am

pl
e

Pr
ob

ab
ili

ty
 o

f f
ai

lu
re

, %

Li
ke

lih
oo

d 
sc

or
e 

–
5

G
ui

da
nc

e 
to

 u
se

 th
is

 ta
bl

e

A
n 

as
se

t i
s 

no
t e

xp
ec

te
d 

to
 fa

il 
in

 th
e 

ne
xt

 2
 y

ea
rs

, b
ut

 it
 is

 e
xp

ec
te

d 
to

 fa
il 

in
 

3 
to

 5
 y

ea
rs

B
1

Ti
m

e 
to

 fa
ilu

re
 (i

n 
ye

ar
s)

Li
ke

lih
oo

d 
le

ve
l

<1
 y

ea
rs

7
1 

to
 3

 y
ea

rs
6

3 
to

 5
 y

ea
rs

5
5 

to
 1

0 
ye

ar
s

4
10

 to
 2

0 
ye

ar
s

3
20

 to
 1

00
 y

ea
rs

2
>1

00
 y

ea
rs

1

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-10

Page 16 of 29



Fi
na

l V
1.

0 
Ja

nu
ar

y 
20

08

16

LO
X

-N
G

T0
11

-2
00

71
10

1-
M

H
JP

Li
ke

lih
oo

d 
M

at
rix

 (3
 o

f 5
) –

U
si

ng
 ti

m
e 

to
 c

er
ta

in
 e

ve
nt

or
 p

ro
ba

bi
lit

y
ap

pr
oa

ch

Ye
ar

s 
to

 c
er

ta
in

 im
pa

ct
Li

ke
lih

oo
d 

le
ve

l
Pr

ob
ab

ili
ty

 o
f c

er
ta

in
 im

pa
ct

 
ha

pp
en

in
g 

ne
xt

 y
ea

r
1

7
10

0%
2

7
50

%
3

6
33

%
5

6
20

%
6

5
17

%
10

5
10

%
20

4
5%

10
0

4
1%

20
0

3
0.

5%
50

0
2

0.
2%

10
00

2
0.

1%
20

00
1

0.
05

%

R
es

ul
tin

g 
lik

el
ih

oo
d 

sc
or

es
 a

fte
r c

on
si

de
rin

g 
th

e 
tim

e 
to

 a
 c

er
ta

in
 im

pa
ct

 
or

 th
e 

pr
ob

ab
ili

ty
 o

f a
n 

im
pa

ct
 h

ap
pe

ni
ng

 n
ex

t y
ea

r (
as

su
m

in
g 

a 
un

ifo
rm

 
di

st
rib

ut
io

n)

Ex
am

pl
e

Pr
ob

ab
ili

ty
 o

f a
n 

ev
en

t o
cc

ur
rin

g,
 %

Li
ke

lih
oo

d 
sc

or
e 

–
6

G
ui

da
nc

e 
to

 u
se

 th
is

 ta
bl

e

•
S

te
p 

1 
–

Es
ta

bl
is

h 
th

e 
tim

e 
to

 a
 c

er
ta

in
 im

pa
ct

 o
r t

he
 p

ro
ba

bi
lit

y 
of

 a
 c

er
ta

in
 im

pa
ct

 h
ap

pe
ni

ng
 n

ex
t y

ea
r

•
S

te
p 

2 
–

D
er

iv
e 

th
e 

re
su

lti
ng

 li
ke

lih
oo

d 
sc

or
e 

fro
m

 th
e 

ce
nt

ra
l 

co
lu

m
n 

by
 s

cr
ol

lin
g 

ac
ro

ss
 th

e 
ta

bl
e 

ab
ov

e 
–

e.
g.

, i
f a

n 
ev

en
t w

ill 
ha

pp
en

 in
 th

e 
ne

xt
 5

 y
ea

rs
 (o

r t
he

 p
ro

ba
bi

lit
y 

of
 th

e 
ev

en
t 

ha
pp

en
in

g 
ne

xt
 y

ea
r i

s 
20

%
), 

th
e 

lik
el

ih
oo

d 
sc

or
e 

is
 6

6

20 1

20 2

20 3

20 4

20 5

A
n 

ev
en

t w
ill 

ha
pp

en
 in

 th
e 

ne
xt

 5
 

ye
ar

s 
(o

n 
th

e 
pr

ob
ab

ilit
y 

of
 th

e 
ev

en
t 

ha
pp

en
in

g 
ne

xt
 y

ea
r i

s 
20

%
)

B
1

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-10

Page 17 of 29



Fi
na

l V
1.

0 
Ja

nu
ar

y 
20

08

17

LO
X

-N
G

T0
11

-2
00

71
10

1-
M

H
JP

G
ui

da
nc

e 
to

 u
se

 th
is

 ta
bl

e

Li
ke

lih
oo

d 
M

at
rix

 (4
 o

f 5
) –

U
si

ng
 a

 ti
m

e 
to

 fa
ilu

re
ap

pr
oa

ch
 

an
d 

co
in

ci
de

nt
 e

ve
nt

R
es

ul
tin

g 
lik

el
ih

oo
d 

sc
or

es
 a

fte
r c

on
si

de
rin

g 
tim

e 
to

 a
ss

et
 fa

ilu
re

 a
nd

 c
oi

nc
id

en
t e

ve
nt

 re
qu

ire
d 

fo
r t

he
 im

pa
ct

1
2

3
4

5
10

20
33

10
0

10
00

>1
 y

ea
rs

7
7

6
6

6
5

4
4

4
2

1 
to

 3
 y

ea
rs

6
6

6
6

5
5

4
4

4
2

3 
to

 5
 y

ea
rs

5
5

5
5

5
4

4
4

3
1

5 
to

 1
0 

ye
ar

s
4

4
4

4
3

3
2

2
1

1
10

 to
 2

0 
ye

ar
s

3
3

3
3

3
2

2
1

1
1

20
 to

 1
00

 y
ea

rs
2

2
2

2
2

2
1

1
1

1
>1

00
 y

ea
rs

1
1

1
1

1
1

1
1

1
1

10
0%

50
%

33
%

25
%

20
%

10
%

5%
3%

1%
0.

1%

Li
ke

lih
oo

d 
of

 c
oi

nc
id

en
t e

ve
nt

Time to failure

Ti
m

e 
to

 c
oi

nc
id

en
t e

ve
nt

•
S

te
p 

1 
–

Es
ta

bl
is

h 
th

e 
ea

rli
es

t a
nd

 la
te

st
 ti

m
e 

to
 fa

ilu
re

 fo
r a

n 
as

se
t

•
S

te
p 

2 
–

Es
ta

bl
is

h 
th

e 
lik

el
ih

oo
d 

of
 c

o-
in

ci
de

nt
 e

ve
nt

 re
qu

ire
d 

to
 

re
su

lt 
in

 th
e 

im
pa

ct
 (s

ay
 fa

ilu
re

 o
f a

no
th

er
 a

ss
et

 re
qu

ire
d 

to
 re

su
lt 

in
 th

e 
im

pa
ct

 o
f l

os
s 

of
 s

up
pl

y)
.  

If 
no

 c
oi

nc
id

en
t e

ve
nt

 is
 re

qu
ire

d,
 

as
su

m
e 

10
0%

•
S

te
p 

3 
–

D
er

iv
e 

re
su

lti
ng

 li
ke

lih
oo

d 
sc

or
e 

by
 s

cr
ol

lin
g 

ac
ro

ss
 th

e 
ta

bl
e 

–
e.

g.
, 3

–5
 y

ea
rs

 to
 fa

ilu
re

 a
nd

 c
oi

nc
id

en
t e

ve
nt

 li
ke

lih
oo

d 
of

 2
5%

 (w
ill 

ha
pp

en
 in

 th
e 

ne
xt

 y
ea

rs
) r

es
ul

ts
 in

 a
 li

ke
lih

oo
d 

sc
or

e 
of

 5

B
1

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-10

Page 18 of 29



Fi
na

l V
1.

0 
Ja

nu
ar

y 
20

08

18

LO
X

-N
G

T0
11

-2
00

71
10

1-
M

H
JP

Li
ke

lih
oo

d 
M

at
rix

 (5
 o

f 5
) –

U
si

ng
 a

 p
ro

ba
bi

lit
y 

of
 im

pa
ct

in
 th

e
ne

xt
 y

ea
ra

pp
ro

ac
h 

an
d 

co
in

ci
de

nt
 e

ve
nt

R
es

ul
tin

g 
lik

el
ih

oo
d 

sc
or

es
 a

fte
r c

on
si

de
rin

g 
lik

el
ih

oo
d 

of
 p

rim
ar

y 
an

d 
co

in
ci

de
nt

 e
ve

nt
 re

qu
ire

d 
fo

r t
he

 im
pa

ct

1
2

3
4

5
10

20
33

10
0

10
00

1
   

   
   

   
   

 
7

7
6

6
6

5
4

4
4

2
10

0%
2

   
   

   
   

   
 

7
6

6
6

6
5

4
4

4
2

50
%

3
   

   
   

   
   

 
6

6
6

6
5

5
4

4
4

2
33

%
4

   
   

   
   

   
 

6
6

6
6

5
5

4
4

4
2

25
%

5
   

   
   

   
   

 
6

6
5

5
5

5
4

4
3

2
20

%
6

   
   

   
   

   
 

5
5

5
5

5
4

4
4

3
1

17
%

7
   

   
   

   
   

 
5

5
5

5
5

4
4

4
3

1
14

%
8

   
   

   
   

   
 

5
5

5
5

5
4

4
4

3
1

13
%

9
   

   
   

   
   

 
5

5
5

5
5

4
4

4
3

1
11

%
10

   
   

   
   

  
5

5
5

5
5

4
4

4
3

1
10

%
20

   
   

   
   

  
4

4
4

4
4

4
4

3
2

1
5%

50
   

   
   

   
  

4
4

4
4

4
3

3
2

2
1

2%
10

0
   

   
   

   
4

4
4

4
3

3
2

2
1

1
1%

20
0

   
   

   
   

3
3

3
3

3
2

2
1

1
1

0.
5%

50
0

   
   

   
   

2
2

2
2

2
2

1
1

1
1

0.
2%

1,
00

0
   

   
   

2
2

2
2

2
1

1
1

1
1

0.
1%

2,
00

0
   

   
   

1
1

1
1

1
1

1
1

1
1

0.
05

%

10
0%

50
%

33
%

25
%

20
%

10
%

5%
3%

1%
0.

1%

Probability of certain impact happening in the 
next year

Ti
m

e 
to

 c
oi

nc
id

en
t e

ve
nt

Li
ke

lih
oo

d 
of

 c
oi

nc
id

en
t e

ve
nt

Years to certain impact (assuming uniform 
likelihood)

G
ui

da
nc

e 
to

 u
se

 th
is

 ta
bl

e

•
S

te
p 

1 
–

Es
ta

bl
is

h 
th

e 
lik

el
ih

oo
d 

(o
r t

im
e 

to
 e

ve
nt

) o
f t

he
 p

rim
ar

y 
ev

en
t

•
S

te
p 

2 
–

Es
ta

bl
is

h 
th

e 
lik

el
ih

oo
d 

(o
n 

tim
e 

to
 e

ve
nt

) o
f c

o-
in

ci
de

nt
 

ev
en

t r
eq

ui
re

d 
to

 re
su

lt 
in

 th
e 

im
pa

ct
•

S
te

p 
3:

 D
er

iv
e 

re
su

lti
ng

 li
ke

lih
oo

d 
sc

or
e 

by
 s

cr
ol

lin
g 

ac
ro

ss
 th

e 
ta

bl
e 

–
e.

g.
, P

ro
ba

bi
lit

y 
of

 p
rim

ar
y 

ev
en

t h
ap

pe
ni

ng
 n

ex
t y

ea
r i

s 
50

%
 (o

r a
 m

ax
 o

f 2
 y

ea
rs

 to
 a

 c
er

ta
in

 e
ve

nt
) a

nd
 c

oi
nc

id
en

t 
ev

en
t l

ik
el

ih
oo

d 
of

 2
5%

 (o
r m

ax
 o

f 4
 y

ea
rs

 to
 a

 c
oi

nc
id

en
t e

ve
nt

) 
re

su
lts

 in
 a

 li
ke

lih
oo

d 
sc

or
e 

of
 6

B
1

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-10

Page 19 of 29



Fi
na

l V
1.

0 
Ja

nu
ar

y 
20

08

19

LO
X

-N
G

T0
11

-2
00

71
10

1-
M

H
JP

7
35

,0
00

,0
00

   
   

 
35

,0
00

   
   

   
 

21
0,

00
0

   
   

  
61

2,
50

0
   

   
  

3,
93

7,
50

0
   

  
13

,1
25

,0
00

   
25

,3
75

,0
00

   
33

,2
50

,0
00

   

6
12

,5
00

,0
00

   
   

 
12

,5
00

   
   

   
 

75
,0

00
   

   
   

 
21

8,
75

0
   

   
  

1,
40

6,
25

0
   

  
4,

68
7,

50
0

   
  

9,
06

2,
50

0
   

  
11

,8
75

,0
00

   

5
3,

00
0,

00
0

   
   

   
3,

00
0

   
   

   
   

18
,0

00
   

   
   

 
52

,5
00

   
   

   
 

33
7,

50
0

   
   

  
1,

12
5,

00
0

   
  

2,
17

5,
00

0
   

  
2,

85
0,

00
0

   
  

4
62

5,
00

0
   

   
   

   
62

5
   

   
   

   
   

3,
75

0
   

   
   

   
10

,9
38

   
   

   
 

70
,3

13
   

   
   

 
23

4,
37

5
   

   
  

45
3,

12
5

   
   

  
59

3,
75

0
   

   
  

3
15

0,
00

0
   

   
   

   
15

0
   

   
   

   
   

90
0

   
   

   
   

   
2,

62
5

   
   

   
   

16
,8

75
   

   
   

 
56

,2
50

   
   

   
 

10
8,

75
0

   
   

  
14

2,
50

0
   

   
  

2
27

,5
00

   
   

   
   

  
28

   
   

   
   

   
  

16
5

   
   

   
   

   
48

1
   

   
   

   
   

3,
09

4
   

   
   

   
10

,3
13

   
   

   
 

19
,9

38
   

   
   

 
26

,1
25

   
   

   
 

1
2,

50
0

   
   

   
   

   
 

3
   

   
   

   
   

   
 

15
   

   
   

   
   

  
44

   
   

   
   

   
  

28
1

   
   

   
   

   
93

8
   

   
   

   
   

1,
81

3
   

   
   

   
2,

37
5

   
   

   
   

A
ve

ra
ge

 
lik

el
ih

oo
d

0.
10

%
0.

60
%

1.
8%

11
%

38
%

73
%

95
%

1
2

3
4

5
6

7

A
ve

ra
ge

 
m

on
et

ar
y 

im
pa

ct
, £

7
25  

32  
38  

43  
47  

48  
49  

6
20  

29  
33  

40  
44  

45  
46  

5
15  

22  
26  

35  
39  

41  
42  

4
9

   
 

17  
19  

28  
34  

36  
37  

3
5

   
 

10  
14  

21  
27  

30  
31  

2
3

   
 

6
   

 
8

   
 

16  
18  

23  
24  

1
1

   
 

2
   

 
4

   
 

7
   

 
11  

12  
13  

1
2

3
4

5
6

7

Th
e 

bl
en

de
d 

sc
or

e 
fo

r e
ac

h 
ou

tc
om

e 
is

 d
er

iv
ed

 fr
om

 
ra

nk
in

g 
th

e 
pr

od
uc

t o
f i

m
pa

ct
 (£

/$
) a

nd
 li

ke
lih

oo
d 

(%
)

Impact 

Li
ke

lih
oo

d

B
le

nd
ed

 Im
pa

ct
 a

nd
 L

ik
el

ih
oo

d 
sc

or
es

*

Ex
pe

ct
ed

 m
on

et
ar

y 
va

lu
e,

 £ Li
ke

lih
oo

d

Impact 

*
Sc

or
es

 a
re

 g
ro

up
ed

 a
nd

 c
ol

ou
r c

od
ed

 fo
r e

as
e 

of
 v

ie
w

in
g 

(4
0 

an
d 

ab
ov

e 
-r

ed
,  

16
-3

9 
-y

el
lo

w
 a

nd
 1

5 
an

d 
be

lo
w

 -
gr

ee
n)

•
B

le
nd

ed
 s

co
re

s 
ar

e 
de

riv
ed

 b
y 

ra
nk

in
g 

ex
pe

ct
ed

 m
on

et
ar

y 
va

lu
es

 o
f 

ea
ch

 p
os

si
bl

e 
ou

tc
om

e

•
E

xp
ec

te
d 

m
on

et
ar

y 
va

lu
e 

(E
M

V
) f

or
 a

 g
iv

en
 o

ut
co

m
e 

is
 th

e 
pr

od
uc

t o
f 

th
e 

av
er

ag
e 

m
on

et
ar

y 
im

pa
ct

 a
nd

 th
e 

av
er

ag
e 

pr
ob

ab
ili

ty
. F

or
 

ex
am

pl
e:

 
–

Im
pa

ct
 o

f 6
 a

nd
 li

ke
lih

oo
d 

of
 2

 g
iv

es
 a

n 
ex

pe
ct

ed
 m

on
et

ar
y 

va
lu

e 
of

 
£7

5,
00

0,
 d

er
iv

ed
 a

s 
pr

od
uc

t o
f:

•
Le

ve
l 6

 im
pa

ct
 o

f £
12

.5
 M

 (a
ve

ra
ge

 o
f £

5M
 a

nd
 £

20
M

)
•

Le
ve

l 2
 a

ve
ra

ge
 c

um
ul

at
iv

e 
pr

ob
ab

ili
ty

 o
f 0

.6
0%

 (b
et

w
ee

n 
0.

2%
 

an
d 

1%
)

•
A

ll 
th

e 
ex

pe
ct

ed
 m

on
et

ar
y 

va
lu

es
 a

re
 ra

nk
ed

 fr
om

 1
 to

 4
9 

to
 g

iv
e 

bl
en

de
d 

sc
or

es
. F

or
 e

xa
m

pl
e:

–
Th

e 
hi

gh
es

t E
M

V
 o

f £
33

.2
5M

 is
 a

ss
ig

ne
d 

a 
sc

or
e 

of
 4

9 
(h

ig
he

st
 

po
ss

ib
le

 s
co

re
)

–
Li

ke
w

is
e,

 th
e 

E
M

V
 o

f £
75

,0
00

 is
 a

ss
ig

ne
d 

a 
sc

or
e 

of
 2

9

B
2

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-10

Page 20 of 29



Fi
na

l V
1.

0 
Ja

nu
ar

y 
20

08

20

LO
X

-N
G

T0
11

-2
00

71
10

1-
M

H
JP

H
ow

 to
 . 

. .
 

S
ou

rc
e:

Te
am

 a
na

ly
si

s

C
la

ss
ify

 
Sc

or
e 

as
 5

0

R
is

k 
sc

or
e

D
ia

gn
os

tic
 s

tu
di

es
1

P
ro

je
ct

s 
to

 c
om

pl
y 

w
ith

 ta
rg

et
s 

se
t b

y 
th

e 
re

gu
la

to
r

2

B
la

nk
et

s
3

P
ro

je
ct

s 
w

ho
se

 im
pa

ct
 re

qu
ire

s 
a 

co
in

ci
de

nt
 e

ve
nt

4

A
ss

et
 fa

ilu
re

 p
ro

je
ct

s 
fo

r a
ss

et
s 

th
at

 h
av

e 
re

ac
he

d 
th

e 
ea

rli
es

t 
on

se
t o

f f
ai

lu
re

5

P
ro

je
ct

s 
w

ith
 m

iti
ga

tio
n 

al
te

rn
at

iv
es

6

P
ro

gr
am

s 
th

at
 a

re
 b

un
dl

es
 o

f s
im

ila
r p

ro
je

ct
s

7

P
ro

je
ct

s 
on

 in
te

rd
ep

en
de

nt
 a

ss
et

s
8

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-10

Page 21 of 29



Fi
na

l V
1.

0 
Ja

nu
ar

y 
20

08

21

LO
X

-N
G

T0
11

-2
00

71
10

1-
M

H
JP

H
ow

 to
 c

la
ss

ify
 d

ia
gn

os
tic

 s
tu

di
es

So
ur

ce
: R

is
k 

sc
or

in
g 

pi
lo

ts
; t

ea
m

 a
na

ly
si

s

Ex
am

pl
e

A
re

a 
st

ud
y 

on
 lo

ad
 

an
d 

re
lia

bi
lit

y 
pe

rfo
rm

an
ce

 in
 N

ew
 

S
al

em
, N

H

Is
 s

tu
dy

 li
ke

ly
to

 re
su

lt 
in

 c
ap

ita
l 

pr
oj

ec
ts

?

•
C

la
ss

ify
 a

s 
P

ol
ic

y 
dr

iv
en

•
R

is
k 

sc
or

e 
co

ns
er

va
tiv

el
y

C
ap

e
x

Pr
e-

st
ud

y
Po

st
-s

tu
dy

•
A 

st
ud

y 
sh

ou
ld

 b
e 

co
ns

id
er

ed
 o

pe
x

un
le

ss
 it

 is
 li

ke
ly

 to
 re

su
lt 

in
 a

 c
ap

ita
l p

ro
je

ct
•

C
ap

ex
 s

tu
di

es
 s

ho
ul

d 
be

 c
la

ss
ifi

ed
 a

s 
po

lic
y 

dr
iv

en
 a

nd
 s

co
re

d 
co

ns
er

va
tiv

el
y

(i.
e.

, w
or

st
 p

os
si

bl
e 

co
ns

eq
ue

nc
e 

th
at

 
th

e 
st

ud
y 

m
ay

 u
nc

ov
er

)
•

S
tu

di
es

 th
at

 w
er

e 
co

ns
id

er
ed

 c
ap

ex
 a

nd
 d

o 
no

t r
es

ul
t i

n 
ca

pi
ta

l i
nv

es
tm

en
ts

 s
ho

ul
d 

be
 e

xp
en

se
d 

an
d 

w
rit

te
n 

of
f t

he
 

ca
pi

ta
l p

la
n

1

D
id

 th
e 

st
ud

y 
re

su
lt 

in
 n

ew
 c

ap
ita

l 
pr

oj
ec

ts
?

O
pe

x

ye
s

no

ye
s

no

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-10

Page 22 of 29



Fi
na

l V
1.

0 
Ja

nu
ar

y 
20

08

22

LO
X

-N
G

T0
11

-2
00

71
10

1-
M

H
JP

H
ow

 to
 c

la
ss

ify
 p

ro
je

ct
s 

to
 c

om
pl

y 
w

ith
 ta

rg
et

s 
se

t b
y 

th
e 

re
gu

la
to

r

Ex
am

pl
es

R
at

io
na

le
•

D
is

cr
et

io
n 

on
 s

pe
ci

fic
 p

ro
je

ct
s 

ne
ed

ed
 to

 a
ch

ie
ve

 ta
rg

et
s

•
O

bl
ig

at
io

n 
to

 a
ch

ie
ve

 ta
rg

et
 

im
m

ed
ia

te
ly,

 b
ut

 th
er

e 
is

 
di

sc
re

tio
n 

on
 w

hi
ch

 m
ai

ns
 to

 
re

pl
ac

e,
 a

nd
 th

e 
m

ix
 w

ill
 a

ffe
ct

 
th

e 
ca

pe
x 

re
qu

ire
d 

•
C

ap
ex

-e
qu

iv
al

en
t t

ar
ge

t o
n 

sp
ec

ifi
c 

pr
og

ra
m

, b
ut

 th
er

e 
is

 
di

sc
re

tio
n 

on
 ti

m
in

g 
of

 th
e 

re
pl

ac
em

en
t

C
la

ss
ifi

ca
tio

n
•

P
ol

ic
y 

dr
iv

en

•
P

ol
ic

y 
dr

iv
en

•
P

ol
ic

y 
dr

iv
en

Pr
oj

ec
t

R
ep

la
ce

m
en

t o
f s

pe
ci

fie
d 

le
ng

th
 o

f g
as

 m
ai

ns
 (e

.g
. 

K
E

D
 L

I r
eg

ul
at

or
y 

ta
rg

et
 –

60
 

m
ile

 p
er

 y
ea

r)

R
ep

la
ce

m
en

t o
f s

pe
ci

fic
 

le
ng

th
 o

f m
ile

s 
of

 g
as

 m
ai

ns
 

(r
eg

ul
at

or
y 

ta
rg

et
 –

30
0 

m
ile

s 
in

 5
 y

ea
rs

)

Tr
an

sf
or

m
er

 re
pl

ac
em

en
t t

o 
m

ai
nt

ai
n 

re
lia

bi
lit

y 
ta

rg
et

s/
 

st
an

da
rd

s

1 2 3

So
ur

ce
: R

is
k 

sc
or

in
g 

pi
lo

ts
; t

ea
m

 a
na

ly
si

s

•
Po

lic
y 

dr
iv

en
if 

th
e 

ta
rg

et
s 

ar
e 

on
 re

lia
bi

lit
y,

 s
af

et
y 

or
 e

nv
iro

nm
en

ta
l p

ar
am

et
er

s,
 a

s 
th

er
e 

is
 d

is
cr

et
io

n 
on

 p
ro

je
ct

s 
ne

ed
ed

to
 a

ch
ie

ve
 th

es
e 

ta
rg

et
s

•
M

an
da

to
ry

if 
th

e 
ta

rg
et

s 
ar

e 
on

 c
ap

ex
 (o

r c
ap

ex
 e

qu
iv

al
en

t) 
sp

en
t o

n 
sp

ec
ifi

c 
pr

oj
ec

t/p
ro

gr
am

m
es

im
m

ed
ia

te
ly

2

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-10

Page 23 of 29



Fi
na

l V
1.

0 
Ja

nu
ar

y 
20

08

23

LO
X

-N
G

T0
11

-2
00

71
10

1-
M

H
JP

H
ow

 to
 c

la
ss

ify
 b

la
nk

et
s

So
ur

ce
: R

is
k 

sc
or

in
g 

pi
lo

ts
; t

ea
m

 a
na

ly
si

s

•
B

la
nk

et
s 

(o
r p

ro
vi

si
on

s)
 a

re
 c

ap
ita

l a
llo

ca
tio

ns
 fo

r u
ns

pe
ci

fie
d 

ex
pe

nd
itu

re
s 

du
rin

g 
ca

pi
ta

l p
la

n 
pe

rio
d 

–
e.

g.
, n

ew
 c

on
ne

ct
io

ns
, l

oa
d 

re
lie

f

•
B

la
nk

et
s 

sh
ou

ld
 b

e 
cl

as
si

fie
d 

in
 th

e 
sa

m
e 

w
ay

 a
s 

on
e 

of
 it

s 
ex

pe
nd

itu
re

s 
(i.

e.
 m

an
da

to
ry

 o
r p

ol
ic

y 
dr

iv
en

)

•
If 

po
lic

y 
dr

iv
en

, t
he

y 
sh

ou
ld

 b
e 

sc
or

ed
 a

cc
or

di
ng

 to
 th

e 
ris

k/
lik

el
ih

oo
d 

of
 a

 s
in

gl
e 

ex
pe

nd
itu

re

3

Ex
am

pl
es

•
M

an
da

to
ry

C
la

ss
ifi

ca
tio

n
Pr

oj
ec

t

N
ew

 c
on

ne
ct

io
ns

bl
an

ke
t 

pr
ov

id
in

g 
ca

pi
ta

l f
or

 
ex

pe
ct

ed
 n

ew
 c

on
ne

ct
io

ns

1

R
at

io
na

le

•
N

ew
 c

on
ne

ct
io

ns
 w

ill
 b

e 
re

qu
ire

d 
by

 re
gu

la
to

r i
m

m
ed

ia
te

ly

•
P

ol
ic

y 
dr

iv
en

 
B

la
nk

et
 fo

r l
oa

d 
re

lie
fw

or
k

2
•

Lo
ad

 re
lie

f p
ro

je
ct

s 
oc

cu
r a

t t
he

 
di

sc
re

tio
n 

of
 a

n 
LO

B

•
M

an
da

to
ry

D
am

ag
e 

an
d 

fa
ilu

re
3

•
R

ep
ai

rs
 w

ill
 b

e 
re

qu
ire

d 
by

 
re

gu
la

to
r i

m
m

ed
ia

te
ly

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-10

Page 24 of 29



Fi
na

l V
1.

0 
Ja

nu
ar

y 
20

08

24

LO
X

-N
G

T0
11

-2
00

71
10

1-
M

H
JP

H
ow

 to
 ri

sk
 s

co
re

 p
ro

je
ct

s 
w

ho
se

 im
pa

ct
 re

qu
ire

s 
a 

co
in

ci
de

nt
 e

ve
nt

Ex
am

pl
e

R
ep

la
ce

m
en

t o
f a

 c
irc

ui
t b

re
ak

er
.  

Th
er

e 
is

 a
 ri

sk
 o

f c
at

as
tro

ph
ic

 fa
ilu

re
 a

nd
 s

ub
se

qu
en

t i
nj

ur
y 

to
 a

n 
em

pl
oy

ee
.  

Th
e 

br
ea

ke
r i

s 
ex

pe
ct

ed
 to

 fa
il 

in
 5

–1
0 

ye
ar

s

Pr
im

ar
y 

ev
en

t
C

oi
nc

id
en

t e
ve

nt
Li

ke
lih

oo
d 

sc
or

e

Ti
m

e 
to

 fa
ilu

re
:  

5–
10

 y
ea

rs
A

n 
em

pl
oy

ee
 s

pe
nd

s 
8 

ho
ur

s 
a 

da
y 

on
 

si
te

 M
on

da
y–

Fr
id

ay
 a

nd
 is

 n
ea

r t
he

 
br

ea
ke

r f
or

 5
0%

 o
f t

he
 ti

m
e 

he
 s

pe
nd

s 
on

 s
ite

•T
im

e 
to

 fa
ilu

re
: 5

–1
0 

ye
ar

s

•P
ro

ba
bi

lit
y 

of
 c

oi
nc

id
en

t 
ev

en
t: 

12
%

•L
ik

el
ih

oo
d 

pa
ge

 4
/5

%
 o

f t
im

e 
sp

en
t o

n 
si

te
:

•
E

st
im

at
e 

th
e 

tim
e 

to
 fa

ilu
re

 fo
r t

he
 a

ss
et

 o
r t

he
 p

ro
ba

bi
lit

y 
of

 th
e 

as
se

t f
ai

lin
g.

  T
hi

s 
is

 th
e 

pr
im

ar
y 

ev
en

t

•
E

st
im

at
e 

th
e 

pr
ob

ab
ili

ty
 o

f t
he

 c
oi

nc
id

en
t e

ve
nt

, m
ak

in
g 

su
re

 th
at

 y
ou

 c
or

re
ct

 fo
r e

xp
os

ur
e

•
Lo

ok
 u

p 
th

e 
lik

el
ih

oo
d 

sc
or

e 
in

 p
ag

es
 4

/5
 o

r 5
/5

24
%

8 
h 

x 
5

24
 h

 x
 7

%
 o

f t
im

e 
ne

ar
 

br
ea

ke
r:

50
%

12
%

4

So
ur

ce
: R

is
k 

sc
or

in
g 

pi
lo

ts
; t

ea
m

 a
na

ly
si

s

P
ro

ba
bi

lit
y 

of
 

co
in

ci
de

nt
 e

ve
nt

: 

Li
ke

lih
oo

d 
sc

or
e 

is
 3

=

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-10

Page 25 of 29



Fi
na

l V
1.

0 
Ja

nu
ar

y 
20

08

25

LO
X

-N
G

T0
11

-2
00

71
10

1-
M

H
JP

•
E

st
im

at
e 

th
e 

tim
e 

to
 fa

ilu
re

 in
 y

ea
rs

 a
nd

 u
se

 li
ke

lih
oo

d 
pa

ge
 3

/5
 if

 a
ss

et
 h

as
 re

ac
he

d 
its

 e
ar

lie
st

 o
ns

et
of

 fa
ilu

re
 

H
ow

 to
 ri

sk
 s

co
re

 a
ss

et
 fa

ilu
re

 p
ro

je
ct

s 
fo

r a
ss

et
s 

th
at

 
ha

ve
 re

ac
he

d 
th

ei
r e

ar
lie

st
 o

ns
et

 o
f f

ai
lu

re
 

Ex
am

pl
e

B
ef

or
e 

ea
rli

es
t 

on
se

t o
f 

fa
ilu

re
 (2

00
7)

Li
ke

lih
oo

d 
pa

ge

Fa
ilu

re
 c

ur
ve

 fo
r o

ne
 

di
sc

on
ne

ct
or

 

C
um

ul
at

iv
e 

pr
ob

ab
ilit

y 
of

 
fa

ilu
re

, %

Im
pa

ct
 m

ay
 b

e 
ca

us
ed

 b
y 

di
sc

on
ne

ct
or

 fa
ilu

re
. W

ha
t i

s 
th

e 
lik

el
ih

oo
d 

sc
or

e?
Ye

ar
s 

to
 fa

ilu
re

 
Li

ke
lih

oo
d 

sc
or

e 
2/

5
•1

–3
 (e

ar
lie

st
 a

ss
et

 in
 2

00
8 

an
d 

fa
ilu

re
 e

xp
ec

te
d 

by
 

20
10

)

6

3/
5

•2
 (f

ai
lu

re
 e

xp
ec

te
d 

an
yt

im
e 

be
fo

re
 2

01
0)

7
A

fte
r e

ar
lie

st
 

on
se

t o
f 

fa
ilu

re
 (2

00
8)

So
ur

ce
: R

is
k 

sc
or

in
g 

pi
lo

ts
; t

ea
m

 a
na

ly
si

s

5

02040608010
0

20
11

20
06

07
08

09
10

R
ep

la
ce

m
en

t o
f a

 
di

sc
on

ne
ct

or

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-10

Page 26 of 29



Fi
na

l V
1.

0 
Ja

nu
ar

y 
20

08

26

LO
X

-N
G

T0
11

-2
00

71
10

1-
M

H
JP

H
ow

 to
 ri

sk
 s

co
re

 p
ro

je
ct

s 
w

ith
 m

iti
ga

tio
n 

al
te

rn
at

iv
es

 

So
ur

ce
: R

is
k 

sc
or

in
g 

pi
lo

ts
; t

ea
m

 a
na

ly
si

s

Ex
am

pl
e

R
ep

la
ce

m
en

t o
f 

br
ea

ke
rs

 th
at

 h
av

e 
bl

as
t 

sc
re

en
s 

in
 p

la
ce

 to
 

m
iti

ga
te

 s
af

et
y 

ris
k

D
oe

s 
m

iti
ga

tio
n 

im
po

se
 lo

ng
-te

rm
 

lim
ita

tio
ns

 o
n 

ne
tw

or
k 

op
er

ab
ilit

y?

Im
pa

ct
 a

nd
 li

ke
lih

oo
d 

sc
or

es
 

ev
al

ua
te

d 
w

ith
ou

tc
on

si
de

ra
tio

n 
of

m
iti

ga
tio

n
m

ea
su

re
s

Im
pa

ct
 a

nd
 li

ke
lih

oo
d 

sc
or

es
 

ev
al

ua
te

d 
fo

r e
xi

st
in

g 
ar

ra
ng

em
en

t, 
in

cl
ud

in
g 

 m
iti

ga
tio

n
m

ea
su

re
s

N
o

Ye
s

•
R

is
k 

m
iti

ga
tio

n 
m

ea
su

re
s 

ar
e 

so
m

et
im

es
 a

va
ila

bl
e 

as
 a

lte
rn

at
iv

es
 to

 a
ss

et
 re

pl
ac

em
en

t o
r p

er
m

an
en

t r
ep

ai
r 

•
In

 c
as

es
 w

he
re

 a
lte

rn
at

iv
e 

m
iti

ga
tio

n 
m

ea
su

re
s 

m
ay

 b
e 

un
de

rta
ke

n,
 th

e 
sc

or
in

g 
ap

pr
oa

ch
 is

 d
riv

en
 b

y 
th

e 
lo

ng
-te

rm
 

lia
bi

lit
y 

of
 th

e 
m

iti
ga

tio
n:

  

–
If 

m
iti

ga
tio

n 
ca

n 
re

m
ai

n 
st

ab
le

w
ith

 li
ttl

e/
no

 im
pa

ct
 o

n 
ne

tw
or

k 
op

er
ab

ilit
y 

in
 th

e 
lo

ng
 te

rm
, p

ro
je

ct
s 

sh
ou

ld
 b

e 
co

ns
id

er
ed

 p
os

t-m
iti

ga
tio

n

–
If 

m
iti

ga
tio

ns
 a

re
 te

m
po

ra
ry

in
 n

at
ur

e 
or

 im
po

se
 li

m
ita

tio
ns

 o
n 

ne
tw

or
k 

op
er

ab
ilit

y 
(u

na
cc

ep
ta

bl
e 

lo
ng

-te
rm

), 
ris

k 
sc

or
es

 s
ho

ul
d 

be
 e

va
lu

at
ed

 p
re

-m
iti

ga
tio

n

6

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-10

Page 27 of 29



Fi
na

l V
1.

0 
Ja

nu
ar

y 
20

08

27

LO
X

-N
G

T0
11

-2
00

71
10

1-
M

H
JP

H
ow

 to
 ri

sk
 s

co
re

 p
ro

gr
am

m
es

 m
ad

e 
up

 o
f s

ev
er

al
 s

im
ila

r 
pr

oj
ec

ts

•
S

im
ila

r p
ro

je
ct

s 
bu

nd
le

d 
in

to
 a

 s
in

gl
e 

pr
og

ra
m

m
e 

of
 w

or
k 

sh
ou

ld
 b

e 
sc

or
ed

 a
cc

or
di

ng
 to

 th
e 

ris
k/

lik
el

ih
oo

d 
ap

pr
op

ria
te

 fo
r o

ne
su

ch
 p

ro
je

ct
.  

•
If 

bu
nd

le
d 

pr
oj

ec
ts

 v
ar

y 
in

 im
pa

ct
 a

nd
/o

r l
ik

el
ih

oo
d 

(i.
e.

, e
qu

ip
m

en
t o

f v
ar

yi
ng

 a
ge

s 
or

 w
ith

 d
iff

er
en

t 
le

ve
ls

 o
f c

on
ne

ct
iv

ity
), 

pr
og

ra
m

m
e 

sh
ou

ld
 b

e 
di

sa
gg

re
ga

te
d 

an
d 

ris
k 

sc
or

es
 e

va
lu

at
ed

 fo
r e

ac
h 

co
m

po
ne

nt
 p

ro
je

ct
 

Im
pa

ct
E

ac
h 

of
 th

e 
60

 
go

ve
rn

or
 

st
at

io
ns

To
ta

l 
pr

og
ra

m
m

e

Li
ke

lih
oo

d
R

is
k

sc
or

e
5 5

6 6

41 41

7

So
ur

ce
: R

is
k 

sc
or

in
g 

pi
lo

ts
; t

ea
m

 a
na

ly
si

s

A 
re

pl
ac

em
en

t p
ro

gr
am

m
e 

to
 u

pg
ra

de
 6

0 
go

ve
rn

or
 

st
at

io
ns

 w
ith

 s
im

ila
r r

is
k 

pr
of

ile
s:

 

Ex
am

pl
e 

Pr
og

ra
m

m
e 

1

Pr
oj

ec
t P

ro
je

ct
 s

co
re

d 
to

 e
va

lu
at

e 
im

pa
ct

 / 
lik

el
ih

oo
d 

of
 a

 s
in

gl
e 

fa
ilu

re
, n

ot
 th

e 
co

m
bi

ne
d 

to
ta

l i
m

pa
ct

Im
pa

ct
15

 g
ov

er
no

r 
st

at
io

ns

45
 g

ov
er

no
r 

st
at

io
ns

Li
ke

lih
oo

d
R

is
k

sc
or

e
5 5

5 6

39 41

A 
re

pl
ac

em
en

t p
ro

gr
am

m
e 

to
 u

pg
ra

de
 6

0 
go

ve
rn

or
 

st
at

io
ns

 w
ith

 d
iff

er
en

t r
is

k 
pr

of
ile

s:
 

Ex
am

pl
e 

Pr
og

ra
m

m
e 

2

Pr
oj

ec
t 

Th
is

 p
ro

gr
am

 s
ho

ul
d 

be
 

di
sa

gg
re

ga
te

d 
to

 a
pp

ro
pr

ia
te

ly
 re

fle
ct

 
th

e 
di

ffe
re

nt
 ri

sk
 p

ro
fil

es
 

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-10

Page 28 of 29



Fi
na

l V
1.

0 
Ja

nu
ar

y 
20

08

28

LO
X

-N
G

T0
11

-2
00

71
10

1-
M

H
JP

H
ow

 to
 ri

sk
 s

co
re

 p
ro

je
ct

s 
on

 in
te

rd
ep

en
de

nt
 a

ss
et

s

•R
is

k 
sc

or
e 

th
e 

pr
oj

ec
t c

on
si

de
rin

g 
th

e 
fa

ilu
re

 o
f t

he
 in

di
vi

du
al

 a
ss

et

•R
is

k 
sc

or
e 

th
e 

pr
oj

ec
t c

on
si

de
rin

g 
co

in
ci

de
nt

 fa
ilu

re
s 

(e
.g

., 
w

ith
in

 th
e 

sa
m

e 
el

ec
tri

ca
l 

zo
ne

) o
f t

he
 in

te
rd

ep
en

de
nt

 a
ss

et
s 

w
ith

in
 th

e 
ne

tw
or

k

•T
he

 h
ig

he
r o

f t
he

 tw
o 

sc
or

es
 is

 u
se

d 
fo

r p
rio

rit
is

at
io

n

8 Ex
am

pl
e

In
di

vi
du

al
 

fa
ilu

re

C
oi

nc
id

en
t 

fa
ilu

re

•
2 D

is
ru

pt
io

n 
an

d 
m

ai
nt

e-
na

nc
e 

co
st

s

•
6 Lo

ss
 o

f b
ot

h 
lin

es
 w

ou
ld

 
ca

us
e 

su
pp

ly
 

lo
ss

 b
et

w
ee

n 
25

0–
1,

00
0 

M
W

Li
ke

lih
oo

d
•

6 E
xp

ec
te

d 
to

 fa
il 

w
ith

in
 5

 y
ea

rs

•
3 

   
   

   
   

 
P

ro
ba

bi
lit

y 
of

 
co

in
ci

de
nt

 
fa

ilu
re

 o
f D

C
 2

 
is

 1
%

Im
pa

ct
R

is
k

•
23

•
33

R
is

k 
of

 th
e 

pr
oj

ec
t i

s 
33

E
le

ct
ric

ity
 

tra
ns

m
is

si
on

 –
ov

er
he

ad
 li

ne
 w

or
k

Th
e 

pr
oj

ec
t i

s 
to

 
re

fu
rb

is
h 

do
ub

le
-

ci
rc

ui
t 1

D
ou

bl
e-

ci
rc

ui
t (

D
C

) 1
 

is
 e

xp
ec

te
d 

to
 fa

il 
w

ith
in

 5
 y

ea
rs

So
ur

ce
: R

is
k 

sc
or

in
g 

pi
lo

ts
; t

ea
m

 a
na

ly
si

s

1 2

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-10

Page 29 of 29



The Narragansett Electric Company 
d/b/a National Grid 

RIPUC Docket No. 4995 
In Re: Electric Infrastructure, Safety, and Reliability Plan FY2021 

Responses to the Commission’s First Set of Data Requests 
Issued on January 31, 2020 

   
 

Prepared by or under the supervision of:  Patricia C. Easterly 

PUC 1-11 
 

Request: 
 

Referencing page 59, please provide a copy of the Company’s DOA governance policy.  Please 
identify the parts of the policy where the percentages referenced in Footnote 8 are found and 
where the affect of the Company’s “aiming” for certain estimates is implied.   
 
Response: 
 
Footnote 8 states: “Associated with the new complex capital delivery process, the Company is 
aiming for complex projects to come out of an Area Study with an estimate of +50%/-25% and 
will go through a stage-gate process that will develop a risk-assessed estimate.  The DOA for 
projects will be done at +/- 10%.” 
 
The cost estimation tolerances that the complex capital delivery team is aiming to achieve is not 
part of the Delegation of Authority (DOA) governance policy but rather business process 
aspirations.   
 
Capital project governance follows the U.S. Capital Sanctioning Process.  Please see the 
following attachments for capital projects sanctioning processes, procedures, and DOA policies.  
Attachment PUC 1-11-1, Section 18.0 Definitions defines DOA Tolerance and Accuracy on  
page 20 of 22. 
 
 
Attachment PUC 1-11-1:  National Grid U.S. Sanctioning Committee Procedure applicable to all 

utilities 

Attachment PUC 1-11-2:  Sanction Procedure for Projects < $1M applicable to all utilities 
 
Attachment PUC 1-11-3:  National Grid USA U.S. Sanctioning Committee Terms of Reference 

applicable to all utilities 
 
Attachment PUC 1-11-4:  National Grid USA Senior Executive Sanctioning Committee Terms of 

Reference applicable to all utilities 
 
Attachment PUC 1-11-5: CONFIDENTIAL DOA – U.S. Tertiary Delegations Matrix 

applicable to all utilities 
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NATIONAL GRID USA  

US SANCTIONING COMMITTEE  

TERMS OF REFERENCE 

 

(Revised effective: September 20, 2019)        

 

 

1. Definitions 

 

Reference to the “Company” shall mean National Grid USA. 

 

Reference to the “Board” shall mean the Board of Directors of the Company or its Standby 

Committee or other committee, if any, where the Board is acting through this Standby Committee 

or other committee. 

 

Reference to the “Committee” shall mean the US Sanctioning Committee.  

 

Reference to the “SESC” shall mean the Senior Executive Sanctioning Committee 

 

2. Membership 

 

 The Committee members shall consist of the individuals holding, from time to time, the 

positions listed below1; the individuals currently holding or named to these positions are also 

listed below for convenience:   

 

 Voting Members  

 

US Chief Gas Engineer     Ross Turrini 

  

Vice President, Electric Asset  

  Management and Planning    Carol Sedewitz 
  

Vice President, Gas Capital Delivery   Walter Fromm  

 

Vice President, Service Company  

  Finance Business Partner (Chair)   Christine McClure 

 

Vice President, FERC & Wholesale Regulation  James Holodak 

 

 

                                                 

 
1  A person appointed in a temporary, acting or interim capacity to perform the function or role represented by any 

listed position shall be a member of the Committee representing such function or role during the term of such 

person’s temporary, acting or interim appointment, even if such person’s title differs from the position title listed 

above.  Variations in the actual title for any listed position shall not invalidate the Committee membership of the 

person holding such listed position: all such variations in title shall be deemed to represent the same originally listed 

position so long as the applicable functions or roles performed by the title holder remain substantially the same as 

those represented by the originally listed position. 
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Vice President, Transmission Asset  

 Management & Planning 

 and Capital Delivery Electric    Brian Gemmell 

 

Vice President, Head of Information Technology  

  Business Partner     Premjith Lakshman Singh  

  

Non-voting Members 

 

Director, Electric Investment Planning  Suzan Martuscello 

 

Secretary and Technical Secretary   Mary Jane Barry 

 

Vice President, Investment Strategy  

   and Resource Planning    Kass Geraghty 

 

Vice President,  

   Electric Business Process and Performance David Smith 

 

Vice President,  

   Gas Business Planning and Performance  Pam Viapiano 

 

Vice President,  

   Business Planning Development and Process James Cross  

 

 The Chair shall be the individual holding, from time to time, the title of Vice President, 

Service Company Finance Business Partner.  If the Chair will be absent from a meeting, the Chair 

may appoint an alternate chair (“Alternate Chair”) to serve as chair for the meeting.  An Alternate 

Chair appointed by the Chair is not required to be a member of the Committee.  In the event that 

an Alternate Chair is not named by the Chair, the remaining members present at the meeting shall 

elect one of the members of the Committee to serve as the Alternate Chair.  The Chair may 

confirm or certify any actions taken by the Committee, including, without limitation, approval 

of sanction papers.  

 

   If a regular member is unable to act due to absence, illness or any other cause, the   Chair 

(or Alternate Chair in absence of the Chair) may appoint another person to serve as an alternate 

member.  If any of the positions listed above becomes vacant or is eliminated, the Chair (or 

Alternate Chair in absence of the Chair), may appoint another person to serve as an alternate 

member pending appointment of a replacement member by the Board.  Any appointments of an 

alternate member for a period longer than 3 months in duration must be approved by the Board.   

No person may serve as an alternate member for more than one voting member of the Committee 

at the same meeting.   

 

3. Secretary and Technical Secretary 

 

 The Chair shall appoint a Secretary and a Technical Secretary.  The Secretary and 

Technical Secretary shall be non-voting members of the Committee.   

 

 The Technical Secretary shall make all materials available to the membership, as 

appropriate, in advance of the meeting to provide a timely review.  The Technical Secretary shall 

receive notices of absence and is also responsible for producing the agenda and keeping track of 

action items.   
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 The Secretary shall be responsible for preparing and circulating minutes of the Committee 

meetings.  

 

 The positions of Secretary and Technical Secretary may be held by the same person. 

 

4. Quorum 

  

 A majority of the voting Committee members, which must include the Chair (or Alternate 

Chair in absence of the Chair), shall be the quorum necessary for the transaction of business.  A 

duly convened meeting of the Committee at which a quorum is present shall be competent to 

exercise all or any of the authorities, powers and discretions vested in or exercisable by the 

Committee.  

 

 The Committee may also transact business by written resolution (in either written or 

electronic form) which shall be approved by all of its voting members.  

 

5. Frequency of Meetings 

 

 The Committee will meet as necessary.  It is anticipated that the Committee will meet 

once a month.   

 

6. Notice of Meetings 

 

   Meetings of the Committee shall be convened by the Technical Secretary of the 

Committee at the request of the Chair of the Committee or any other member of the Committee.  

 

   When possible, unless otherwise agreed, notice of each meeting confirming the venue, 

time and date, together with the agenda of the items to be discussed, shall be circulated to each 

member of the Committee, and any other person required or invited to attend, prior to the date 

of the meeting. 

 

  The Committee shall determine the format of meetings, including the procedures for bringing 

projects for approval.  Unless otherwise agreed, papers will be sent to the Technical Secretary in 

advance of the meeting for circulation and inclusion in the agenda. 

 

7. Conflict of Interest 

 

   The presiding Chair (or Alternate Chair) should ascertain, at the beginning of each 

meeting, the existence of any conflicts of interest and minute them accordingly.  If any conflicts 

of interest exist with a particular member of the Committee on any particular issue, then such 

member of the Committee shall not participate or vote on the issue that gave rise to such conflict 

of interest. 

 

8. Minutes 

 

   The Secretary shall minute the proceedings and resolutions of all meetings of the 

Committee, including recording the names of those present and in attendance.  The Technical 

Secretary shall maintain and circulate an action item list annotated with progress milestones or 

completion date. 
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   The Secretary should minute at the beginning of the meeting the existence of any conflicts 

of interest that have been disclosed or that have otherwise come to the attention of the Committee, 

as referred to in 7 above. 

 

   Minutes of the Committee meeting shall be circulated promptly to all members of the 

Committee following that meeting. 

 

9. Reports 

 

 The Committee will report to the SESC, at its request, and at least annually.  The 

Committee will report to the Board by request of the Board. 

 

10.  Purpose / Objectives / Duties  

 

a. The purpose of the Committee is to provide executive management review and decision for 

proposed major capital projects and other proposed commitments having contemplated 

expenditures not exceeding $25 million on an individual basis that are deemed appropriate 

candidates for such review and decision, and to administer a consistent and comprehensive 

sanctioning process for such projects and commitments.  Major capital projects and other 

proposed commitments having contemplated expenditures of more than $25 million will be 

referred to the SESC.  Projects having an original budgeted spend of less than $25 million, but 

that are forecasted to exceed this $25 million threshold cumulatively across multiple years, must 

be referred to and approved by the SESC prior to spending any amount in excess of such 

threshold.  If an estimation tolerance is referenced for a project or other proposed commitment, 

the contemplated expenditures for such project or other proposed commitment shall be calculated 

using the upper bound of the estimation tolerance for purposes of determining whether the above 

$25 million threshold is exceeded.   

  

b.   The Board may delegate some or all of its authority for approval of projects or other 

expenditures to the Committee to the extent permitted under the Statement of Delegations of 

Authority.  This delegation, if made, may be revoked by the Board at any time. 

  

c. To the extent of its delegated authority from the Board, the Committee will review and 

approve projects and other commitments to carry out the projects.   

 

d. If authority is delegated to the Committee, all members of the Committee must understand 

where the authority has come from and how it has been delegated. 

 

e. Projects to be approved by the Committee are defined as projects that fall within the budget 

guidelines and/or other guidelines established by the appropriate Jurisdictional President.  Each 

Jurisdictional President will be notified of actions of the Committee and will have the authority 

to cancel any project or request modifications to projects within such President’s Jurisdiction.  

 

f. Projects and other commitments that may be approved by the Committee are further defined 

as projects and commitments that fall within the authority delegated by the Board to approve 

expenditures having a total cost not exceeding $25 million on an individual basis (“Committee 

DOA Limit”), including, but not limited to, capital and opex projects and programs (“Projects”).  

It is anticipated that the Committee will approve all of the following Projects, provided, in each 

case, that the proposed expenditures for the individual Project do not exceed the Committee DOA 

Limit: 

 

▪ IS Projects above $5 million 
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▪ Property Projects above $3 million  

▪ Power Plant Operations Projects above $1 million. 

▪ Gas Transmission and Distribution Projects above $8 million 

▪ Electricity Transmission and Distribution Projects above $8 million 

▪ LNG Projects above $8 million 

▪ And any other Projects at its discretion (including, without limitation, Site 

Investigation and Remediation Projects that may be referred to it by the US 

Environmental Oversight Committee). 

 

In addition, the Committee may adopt, from time to time, various project complexity criteria 

(“Complexity Criteria”) to assist it in assessing whether a proposed project or other commitment 

should be considered by the Committee.   Additional Complexity Criteria may be established for 

other projects or commitments.  Complexity Criteria and related project limits, if established by 

the Committee, may be changed by the Committee at its discretion, subject to compliance with 

the Committee DOA Limit. 

 

At its discretion, the Committee may choose to see any Projects that are deemed to be of a highly 

complex nature and additional projects and matters as appropriate for proper control on either a 

functional or Jurisdictional level, subject to compliance with the Committee DOA Limit. 

  

g. If the total proposed expenditure for a Project exceeds the authority delegated to the 

Committee, the Project would need to be referred to the SESC and/or other appropriate authority 

for approval.   The Committee shall review and recommend for advancement to the SESC all 

Projects having a total cost exceeding $25 million on an individual basis (including projects 

spanning multiple years).  Prior to making any such referral, the Committee must review the 

Project and determine whether to recommend its approval by the SESC or such other authority.   

If the Project recommended for approval is a non-discretionary Project, including, but not limited 

to any Site Investigation and Remediation Projects, the Committee shall also request that the 

approving authority provide or arrange for any notifications that may be required by  the 

Statement of Delegations of Authority.    

 

h. A project/expenditure may not be divided into smaller transactions to bypass the need for 

Committee, SESC or Board approval. 

 

i. Individual contracts necessary to carry out the approved capital project/expenditure are also 

separately subject to the delegations of authority, but may be approved by the Committee as well 

to the extent of its delegated authority from the Board.  These commitments can be approved at 

the time of project/expenditure approval, if the Committee so chooses. 

 

j. The Committee will determine the procedures and forms to be used to submit  

projects/expenditures for review. 

 

k. The Technical Secretary will prepare a quarterly summary of all on-going projects having a 

total cost exceeding $25 million on an individual basis previously reviewed and recommended 

for advancement to the SESC.  The Committee will coordinate as needed to assist the SESC and 

the US Executive team with any quarterly or other reviews of such projects conducted by the 

SESC and/or the US Executive team. 

 

11.  Interface with other Committees 

 

 The Committee shall interface with the SESC and other committees and/or areas of the 

business as appropriate.    
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12.  Authority 

  

  Subject to any restrictions imposed by law, the Committee is authorized to seek any 

information it requires from any employee of the Company or its direct or indirect subsidiaries 

in order to perform its duties. 

 

   The Committee is authorized to call any employee to be present at a meeting of the 

Committee as and when required. 

 

  Subject to the Delegations of Authority, the Committee is authorized to obtain, as is 

reasonable, at the Company’s expense, outside legal, financial or other professional advice on 

any matters within its Terms of Reference. 

 

    The Committee is authorized to delegate any of its powers to a sub-Committee, to another 

body or to an individual member if it considers this appropriate. In exercising its authority 

hereunder the Committee shall clearly set out the powers and authorities it is delegating. 

 

  The Committee shall review these Terms of Reference and consider its own 

 effectiveness at least annually. 

 

  The provisions of these Terms of Reference may not vary any licenses or legal obligations 

that the business or the Company (including its direct or indirect subsidiaries) may have.  

 

13.  Fast Track Approval Process 

 

 Where the needs of the business demand it, papers may be approved via a fast track 

process administered by the Technical Secretary.  Under this process, papers will pass through 

an abbreviated review and support cycle prior to being circulated to the Committee members, as 

appropriate.  Fast track process approval for any paper shall be in written form (which may 

include, without limitation, electronic form) and approval shall be given by at least three 

Committee members. Papers approved by fast track process will be presented for ratification by 

the full Committee at its earliest convenience or at the next Committee meeting.   

 This fast track process must only be used in exceptional circumstances where a delay will 

impair safety, reputation and/or incur financial losses. The reason for the fast track submission 

should be clearly stated at the time of submission.  
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NATIONAL GRID USA 

SENIOR EXECUTIVE SANCTIONING COMMITTEE  

TERMS OF REFERENCE 

 

(Revised effective: June 11, 2019)        

 

1. Definitions 

 

Reference to the “Company” shall mean National Grid USA. 

 

Reference to the “Board” shall mean the Board of Directors of the Company or its Standby 

Committee or other committee, if any, where the Board is acting through this Standby 

Committee or other committee. 

 

Reference to the “Committee” shall mean the Senior Executive Sanctioning Committee.  

 

“Jurisdictional President” shall mean any of the President, New York, the President, Rhode 

Island, the President, Massachusetts, or the Chief Operating Officer, Transmission, Generation 

& Energy Procurement. 

    

Reference to the “USSC” shall mean the US Sanctioning Committee 

 

2. Membership 

 

 The Committee members shall consist of the individuals holding, from time to time, the 

positions listed below1; the individuals currently holding or named to these positions are also 

listed below for convenience:   

 

 Voting Members  

 

US Chief Financial Officer (Chair)   Margaret Smyth 

 

 Chief Operating Officer, Electric    Chris Kelly 
(US Chief Electric Engineer, acting in   

interim capacity) 

 

Chief Operating Officer, Gas     Cordi O’Hara 

      

Chief Operating Officer, Transmission,  

   Generation & Energy Procurement    Rudolph Wynter 

 

                                                 
1    A person appointed in a temporary, acting or interim capacity to perform the function or role represented by 

any listed position shall be a member of the Committee representing such function or role during the term of such 

person’s temporary, acting or interim appointment, even if such person’s title differs from the position title listed 

above.  Variations in the actual title for any listed position shall not invalidate the Committee membership of the 

person holding such position: all such variations in title shall be deemed to represent the same originally listed 

position so long as the applicable functions or roles performed by the title holder remain substantially the same as 

those represented by the originally listed position. 
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President, Massachusetts  

  & Executive Vice President Policy & Social Impact Marcy Reed   

 

President, New York        John Bruckner   

 

President, Rhode Island      Terence Sobolewski 

 

Senior Vice President,  

  Strategy & Regulation     Mike Calviou  

 

Non-voting Members 

 

Director, Electric Investment Planning   Suzan Martuscello 

 

Secretary and Technical Secretary    Mary Jane Barry  

 

  The Chair shall be the individual holding, from time to time, the title of US Chief 

Financial Officer.  If the Chair will be absent from a meeting, the Chair may appoint an 

alternate chair (“Alternate Chair”) to serve as chair for the meeting.  An Alternate Chair 

appointed by the Chair is not required to be a member of the Committee.  In the event that an 

Alternate Chair is not named by the Chair, the remaining members present at the meeting shall 

elect one of the members of the Committee to serve as the Alternate Chair. 

 

   If a regular member is unable to act due to absence, illness or any other cause, the Chair 

(or Alternate Chair in absence of the Chair) may appoint another person to serve as an alternate 

member.  If any of the positions listed above becomes vacant or is eliminated, the Chair (or 

Alternate Chair in absence of the Chair), may appoint another person to serve as an alternate 

member pending appointment of a replacement member by the Board.  Any appointments of an 

alternate member for a period longer than 3 months in duration must be approved by the Board.  

No person may serve as an alternate member for more than one voting member of the 

Committee at the same meeting.   

 

3. Secretary and Technical Secretary 

 

 The Chair shall appoint a Secretary and a Technical Secretary, both of whom shall be 

non-voting members of the Committee. 

 

 The Technical Secretary shall make all materials available to the membership, as 

appropriate, in advance of the meeting to provide a timely review.  The Technical Secretary 

shall receive notices of absence and is also responsible for producing the agenda and keeping 

track of action items.   

 

 The Secretary shall be responsible for preparing and circulating minutes of the 

Committee meetings. 

 

4. Quorum 

  

  Three voting Committee members, which must include (a) the US Chief Financial 

Officer (or his/her designated alternate member), (b) either the Chief Operating Officer, 

Electric (or his/her designated alternate member) or the Chief Operating Officer, Gas (or 

his/her designated alternate member) and (c) any Jurisdictional President (or his/her designated 

alternate member), shall be the quorum necessary for the transaction of business.  A duly 
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convened meeting of the Committee at which a quorum is present shall be competent to 

exercise all or any of the authorities, powers and discretions vested in or exercisable by the 

Committee.   

 

 The Committee may also transact business by written resolution (in either written or 

electronic form) which shall be approved by at least three of its voting members, which must 

include (a) the US Chief Financial Officer, (b) either the Chief Operating Officer, Electric or 

the Chief Operating Officer, Gas, and (c) any Jurisdictional President. 

 

 In the event that voting on any motion before the Committee results in a tie, the Chair 

(or Alternate Chair in absence of the Chair) shall break the tie. 

 

5. Frequency of Meetings 

 

 The Committee will meet as necessary.     

 

6. Notice of Meetings 

 

   Meetings of the Committee shall be convened by the Technical Secretary of the 

Committee at the request of the Chair of the Committee or any other member of the 

Committee.  

 

   When possible, unless otherwise agreed, notice of each meeting confirming the venue, 

time and date, together with the agenda of the items to be discussed, shall be circulated to each 

member of the Committee, and any other person required or invited to attend, prior to the date 

of the meeting. 

 

  The Committee shall determine the format of meetings, including the procedures for 

bringing projects for approval.  Unless otherwise agreed, papers will be sent to the Technical 

Secretary in advance of the meeting for circulation and inclusion in the agenda. 

 

7. Conflict of Interest 

 

   The presiding Chair (or Alternate Chair) should ascertain, at the beginning of each 

meeting, the existence of any conflicts of interest and minute them accordingly.  If any 

conflicts of interest exist with a particular member of the Committee on any particular issue, 

then such member of the Committee shall not participate or vote on the issue that gave rise to 

such conflict of interest. 

 

8. Minutes 

 

   The Secretary shall minute the proceedings and resolutions of all meetings of the 

Committee, including recording the names of those present and in attendance.  The Technical 

Secretary shall maintain and circulate an action item list annotated with progress milestones or 

completion date. 

 

   The Secretary should minute at the beginning of the meeting the existence of any 

conflicts of interest that have been disclosed or that have otherwise come to the attention of the 

Committee, as referred to in 7 above. 

 

   Minutes of the Committee meeting shall be circulated promptly to all members of the 

Committee following that meeting. 
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9. Reports 

 

 The Committee will report to the Board by request of the Board. 

 

10.  Purpose / Objectives / Duties  

 

a. The principal purpose of the Committee is to provide executive management review and 

decision for proposed major capital projects and other proposed commitments having 

contemplated expenditures exceeding $25 million up to $203 million (the “Committee DOA 

Limit”) on an individual basis that are deemed appropriate candidates for such review and 

decision, and to administer a consistent and comprehensive sanctioning process for such 

projects and commitments.  Subject to the Committee’s authority to consider projects for 

approval at its discretion as referred to below, major capital projects and other proposed 

commitments having contemplated expenditures of $25 million or less will normally be 

referred to the USSC.   Projects having an original budgeted spend of less than $25 million, but 

that are forecasted to exceed this $25 million threshold cumulatively across multiple years, will 

also be referred to the Committee prior to spending any amount in excess of such threshold. 

  

b.   The Board may delegate some or all of its authority for approval of projects or other 

expenditures to the Committee to the extent permitted under the Statement of Delegations of 

Authority.  This delegation, if made, may be revoked by the Board at any time. 

  

c. To the extent of its delegated authority from the Board, the Committee will review and 

approve projects and other commitments to carry out the projects.   

 

d. If authority is delegated to the Committee, all members of the Committee must understand 

where the authority has come from and how it has been delegated. 

 

e. Projects to be approved by the Committee are defined as projects that fall within the budget 

guidelines and/or other guidelines established by the appropriate Jurisdictional President.     

 

f. Projects and other commitments that may be approved by the Committee are further 

defined as projects and commitments that fall within the authority delegated by the Board, 

including, but not limited to, capital and opex projects and programs (“Projects”).  It is 

anticipated that the Committee will approve all of the following, provided, in each case, that 

the proposed expenditures for the individual Project do not exceed the Committee DOA Limit: 

 

▪ IS Projects above $25 million 

▪ Property Projects above $25 million  

▪ Power Plant Operations Projects above $25 million. 

▪ Gas Transmission and Distribution Projects above $25 million 

▪ Electricity Transmission and Distribution Projects above $25 million 

▪ LNG Projects above $25 million 

▪ And any other Projects at its discretion without regard to whether such Projects 

exceed the $25 million threshold (including, without limitation, Critical Program 

Portfolio Projects; Projects that may be referred to it by the USSC; and Site 

Investigation and Remediation Projects that may be referred to it by the US 

Environmental Oversight Committee). 

 

In addition, the Committee may adopt, from time to time, various project complexity criteria 

(“Complexity Criteria”) to assist it in assessing whether a proposed project or other 
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commitment should be considered by the Committee.   Additional Complexity Criteria may be 

established for other projects or commitments.  Complexity Criteria and related project limits, 

if established by the Committee, may be changed by the Committee at its discretion. 

 

At its discretion, the Committee may choose to see any Projects that are deemed to be of a 

highly complex nature and additional projects and matters as appropriate for proper control on 

either a functional or Jurisdictional level. 

  

g. If the total proposed expenditure for a Project exceeds the authority delegated to the 

Committee, the Project would need to be referred to the Board and/or other appropriate 

authority for approval.   Prior to making any such referral, the Committee must review the 

Project and determine whether to recommend its approval by the Board or such other authority.  

If the Project recommended for approval is a non-discretionary Project, including, but not 

limited to any Site Investigation and Remediation Projects, the Committee shall also request 

that the approving authority provide or arrange for any notifications that may be required by  

the Statement of Delegations of Authority.    

 

h. A project/expenditure may not be divided into smaller transactions to bypass the need for 

Committee or Board approval. 

 

i. Individual contracts necessary to carry out the approved capital project/expenditure are also 

separately subject to the delegations of authority, but may be approved by the Committee as 

well to the extent of its delegated authority from the Board.  These commitments can be 

approved at the time of project/expenditure approval, if the Committee so chooses. 

 

j. The Committee will determine the procedures and forms to be used to submit  

projects/expenditures for review. 

 

k.   The Technical Secretary  will prepare a quarterly summary of all on-going projects having 

a total cost exceeding $25 million previously reviewed and approved by the Committee.  The 

Committee will coordinate as needed to assist the US Executive team with any quarterly or 

other reviews of such projects conducted by the US Executive team. 

 

11.  Interface with other Committees 

 

 The Committee shall interface with the USSC and other committees and/or areas of the 

business as appropriate.  

 

12.  Authority 

  

  Subject to any restrictions imposed by law, the Committee is authorized to seek any 

information it requires from any employee of the Company or its direct or indirect subsidiaries 

in order to perform its duties. 

 

   The Committee is authorized to call any employee to be present at a meeting of the 

Committee as and when required. 

 

  Subject to the Delegations of Authority, the Committee is authorized to obtain, as is 

reasonable, at the Company’s expense, outside legal, financial or other professional advice on 

any matters within its Terms of Reference. 
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    The Committee is authorized to delegate any of its powers to a sub-Committee, to 

another body or to an individual member if it considers this appropriate. In exercising its 

authority hereunder the Committee shall clearly set out the powers and authorities it is 

delegating. 

 

  The Committee shall review these Terms of Reference and consider its own 

 effectiveness at least annually. 

 

  The provisions of these Terms of Reference may not vary any licenses or legal 

obligations that the business or the Company (including its direct or indirect subsidiaries) may 

have.  

 

13.  Fast Track Approval Process 

 

 Where the needs of the business demand it, papers may be approved via a fast track 

process administered by the Technical Secretary.  Under this process, papers will pass through 

an abbreviated review and support cycle prior to being circulated to the Committee members, 

as appropriate.  Fast track process approval for any paper shall be in written form (which may 

include, without limitation, electronic form) and approval shall be given by at least three 

Committee members. Papers approved by fast track process will be presented for ratification by 

the full Committee at its earliest convenience or at the next Committee meeting.   

 This fast track process must only be used in exceptional circumstances where a delay 

will impair safety, reputation and/or incur financial losses. The reason for the fast track 

submission should be clearly stated at the time of submission.  
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DoA ‐ US Tertiary Delegations Matrix

Effective April 1st, 2018 the Exchange Rate for US conversion is $1.35 US to 1 Pound.  
Legend

(A)

(B)

(C)

(D)

(I)

Denotes limits voted by the plc Board
Denotes lack of authority

Approved Exceptions to DoA Limits

Refer to the DoA Statement and related policies/procedures for additional guidance and DoA limits on NGV business development and investment activities.

Informed of the transaction by the reporting authority level

For non‐discretionary expenditures, the DoA limit for NGUSA Board is increased to $ .  In the event where an emergency has been declared, emergency policies and procedures supersede the tertiary DoA limits cascaded.

Refer to the DoA Statement and related policies/procedures for additional guidance and more restrictive DoA limits for certain expenditures,  such as procuring for consultants, legal advisors, land & property, tax payments, etc. 
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The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-11-5

Page 1 of 1

REDACTED



The Narragansett Electric Company 
d/b/a National Grid 

RIPUC Docket No. 4995 
In Re: Electric Infrastructure, Safety, and Reliability Plan FY2021 

Responses to the Commission’s First Set of Data Requests 
Issued on January 31, 2020 

   
 

Prepared by or under the supervision of:  Patricia C. Easterly 

PUC 1-12 
 

Request: 
 

Referencing page 60, please describe who within the Company are “project sponsors.”   
 
Response: 
 
The portion of page 60 where the project sponsor is referenced includes:  “Approval authority is 
administered in accordance with the Company’s DOA governance policy, with projects over 
$1.0 million requiring a Project Sanction Paper (PSP). For complex projects (a project with a 
complexity score of 19 or greater), the Project Development group writes the PSP.   For non-
complex projects (a project with a complexity score of 18 or lower), the project sponsor writes 
the PSP.   
 
The Sanction Procedures (see Attachment PUC 1-11-1, page 14 of 22, section 15.6) define 
Sponsor as a “…Vice President or above and is ultimately responsible for assuring that a project 
delivers its proposed scope, cost, schedule and benefits.  The sponsor works in conjunction with 
the project manager getting commitment from and managing cross-functional support and 
resource needs, and clarifies business priorities and strategy.  The sponsor provides a route to 
escalate any issues and acts as a decision maker for issues beyond the project team’s scope and 
authority.”  While the Sanction Paper does reference a Vice President as a Project Sponsor, 
sanction papers are generally written by the Project or Program Manager. 
 



The Narragansett Electric Company 
d/b/a National Grid 

RIPUC Docket No. 4995 
In Re: Electric Infrastructure, Safety, and Reliability Plan FY2021 

Responses to the Commission’s First Set of Data Requests 
Issued on January 31, 2020 

   
 

Prepared by or under the supervision of:  Kathy Castro and Daniel Marceau 

PUC 1-13 
 

Request: 
 

Can a project sponsor recommend or propose a project that includes non-wires alternatives for 
any project, including projects for which the project sponsor writes the Project Sanction Paper 
(PSP) and projects under $1.0M that are authorized online?  If so, does the Company have 
internal guidance for the consideration of such alternatives? 
 
Response: 
 
A non-wires alternative (NWA) is considered for all projects, regardless of whether the effort 
would receive a sanction paper or online authorization, in accordance with the following NWA 
screening criteria defined in Docket 4684 – The Narragansett Electric Company, d/b/a National 
Grid 2018-2020 Energy Efficiency and System Reliability Procurement Plan (SRP):  
 

 The need is not based on asset condition; 
 The wires solution, based on engineering judgment, will likely cost more than 

approximately $1 million; the cost floors may vary across different project types and time 
frames; 

 If load reductions are necessary, then they are expected to be less than 20 percent of the 
relevant peak load in the area, or sub area in the event of a partial solution, of the defined 
need; 

 Start of wires alternative construction is at least 30 months in the future; 
 At its discretion, the Company may consider and, if appropriate, propose a project that 

does not pass one or more of these criteria if it has reason to believe that a viable NWA 
solution exists, assuming the benefits of doing so justify the costs. 

 
While the criteria states that wires solution shall be greater than $1M in order to be eligible for 
an NWA opportunity, it also states that the project sponsor holds the discretion to progress a 
project that fails screening, including Cost Suitability, if it is expected that an NWA would be a 
viable solution. 
 
Project sponsors have been provided guidance to consider NWAs as part of project development 
stages whether within an Area Planning Study or in response to emergent system performance 
concerns. When projects meet these initial criteria, project sponsors engage with NWA 
Solutions, a dedicated team focused on developing NWA opportunities, for further analysis.  
 
 
 



The Narragansett Electric Company 
d/b/a National Grid 

RIPUC Docket No. 4995 
In Re: Electric Infrastructure, Safety, and Reliability Plan FY2021 

Responses to the Commission’s First Set of Data Requests 
Issued on January 31, 2020 

   
 

Prepared by or under the supervision of:  Patricia C. Easterly 

PUC 1-14 
 

Request: 
 

Referencing page 60, please explain and describe how “variance ranges” are determined.  
Include in your response whether the approved variance range is determined on a case-by-case 
basis, and, if so, how it is determined. 
 
Response: 
 
Please see Attachment PUC 1-11-1 for the Sanction Procedure document.  Section 18.0 
Definitions defines Tolerance and Accuracy on page 20 of 22 as: 
 

The permissible upper and lower limit of variation in expected funding project 
spending is expressed in percent (e.g. +/- 10%).  Do not confuse accuracy with 
tolerance.  The more accurate the estimate the less of a contingency should be built 
in. 

 The tolerance for the request for money should always be (+/-10%), 
unless it can be justified otherwise by the author. (e.g. Bids not in, 
Permitting, etc.) 

 The accuracy for the total funding project cost on a partial sanction 
should be in line with the Capital Delivery process, unless otherwise 
justified by the author. 

 Full Sanction tolerances should always be at the project grade estimate 
(+/-10%), unless it can be justified otherwise by the author. 

 



The Narragansett Electric Company 
d/b/a National Grid 

RIPUC Docket No. 4995 
In Re: Electric Infrastructure, Safety, and Reliability Plan FY2021 

Responses to the Commission’s First Set of Data Requests 
Issued on January 31, 2020 

   
 

Prepared by or under the supervision of:  Patricia C. Easterly 

PUC 1-15 
 

Request: 
 

 Referencing page 62, please explain the differences between bullet points 1 and 3 
(“Relocating/adding company assets due to road or bridge-work” and “Construction as requested 
by the telephone company, public authorities, towns, municipalities, RIDOT, and other similar 
entities.”)  Also describe what “construction” activities the Company engages in. 
 
Response: 
 
While much of the construction work done by public authorities, towns, municipalities, and 
RIDOT projects relate to relocating or adding assets due to road and bridge work, there could 
also be new projects, such as to bury overhead lines requested by those agencies.  This category 
may also include requests to set new poles by the telephone company. 
 
Construction refers to the typical capital activities the Company undertakes to provide electric 
service. 
 
 
 



The Narragansett Electric Company 
d/b/a National Grid 

RIPUC Docket No. 4995 
In Re: Electric Infrastructure, Safety, and Reliability Plan FY2021 

Responses to the Commission’s First Set of Data Requests 
Issued on January 31, 2020 

   
 

Prepared by or under the supervision of:  Kathy Castro 

PUC 1-16 
 

Request: 
 

Referencing pages 66-67, for both the “Substation Circuit Breaker and Recloser Strategy and 
Program” and the “Recloser Replacement Strategy and Program,” are the reclosers advanced 
reclosers?  If not, will they need to be in the future?   
 
Response: 
 
Yes, the “Substation Circuit Breaker and Recloser Strategy” and “Recloser Replacement 
Strategy and Program,” replaces reclosers with standard advanced control devices.  Controls may 
need setting modifications in the future to enable certain functions or protection schemes. 
 
 
 
 



The Narragansett Electric Company 
d/b/a National Grid 

RIPUC Docket No. 4995 
In Re: Electric Infrastructure, Safety, and Reliability Plan FY2021 

Responses to the Commission’s First Set of Data Requests 
Issued on January 31, 2020 

   
 

Prepared by or under the supervision of:  Jane Bersani 

PUC 1-17 
 

Request: 
 

Please describe how the Company updates its GIS system when new equipment is installed. For 
example, when new reclosers are installed how long does it take for that new equipment to be 
updated in the Company’s GIS system, and how is that information relayed from the field to the 
GIS?   
 
Response: 
 
GIS is the asset register for geographical distribution asset information.  There are two primary 
workflows to update asset data in GIS; through Planned and Unplanned work.   
Unplanned work is documented during field construction, and then sent to the closeout teams to 
make updates to GIS.  
 
Planned work has an upfront design plan in GIS and follows the work request life cycle through 
to completion.  If the field work was completed according to the design plan, the work 
progresses to completion in GIS automatically once all work requirements are confirmed 
complete.  If the field work was not completed according to the design plan, the changes are 
documented in the field and sent in to the closeout teams to modify the design plan in GIS, and 
progress to closure.  The amount of time it takes to reflect equipment changes and installations in 
GIS depends on which workflow is required. 
 
 
 



The Narragansett Electric Company 
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RIPUC Docket No. 4995 
In Re: Electric Infrastructure, Safety, and Reliability Plan FY2021 

Responses to the Commission’s First Set of Data Requests 
Issued on January 31, 2020 

   
 

Prepared by or under the supervision of:  Kathy Castro 

PUC 1-18 
 

Request: 
 

Referencing page 67, please provide the following information: 
 

a) Is the $0.5 million requested in FY 2021 to study and run the model, to install the 
reclosers, or both? 

b) How many of the 38 Form3A reclosers will be replaced with the $0.5 million? 
c) How much does the Company estimate that it will cost to replace all 38 Form 3A 

reclosers? 
d) How long does the Company think it will take to replace all 38 Form 3A reclosers? 

 
Response: 
 

a) The Company will continue its replacement of Form 3A reclosers in FY 2021.  The 
Company has already completed the review, selection, and preliminary scoping activities 
for the Form 3A reclosers to be replaced in FY 2021.  The $0.5 million requested in FY 
2021 will be used for detailed design activities, material procurement, and construction 
activities.  Construction activities consist of removing the existing Form 3A reclosers and 
installing the new Company standard G&W Viper reclosers. 

 
b)  Seven (7) Form 3A reclosers will be replaced with the $0.5 million in FY 2021. 
 
c)  Please see the Company’s response to DIV 1-16 in the FY 2020 ISR Plan, Docket No. 

4915, and attached to this response as Attachment PUC 1-18.  Specifically, the response 
states,  

Since the initial program kickoff, National Grid has identified (1) 
additional Form 3A recloser in service, making the total number of 
reclosers to be replaced through the program 39. To date, the 
Company has completed 29 of the 39 replacements, of which 3 were 
removals only. The spend to date is $1.847 million. The Company 
estimates that it will cost approximately $0.665 million to replace 
the remaining 10 Form 3A reclosers; therefore, the total cost to 
replace all 39 Form 3A reclosers through the program is estimated 
to be $2.512 million. 
 

d) All 39 Form 3A reclosers will be replaced by the end of FY 2022. Of the remaining ten 
Form 3A reclosers, seven will be completed in FY 2021 and the remaining three will be 
completed in FY 2022. 



The Narragansett Electric Company 
d/b/a National Grid 

In Re:  Division’s Review of FY 2020 Proposed Electric ISR Plan 
Responses to Division’s First Set of Data Requests 

Issued November 1, 2018 
    
 

Prepared by or under the supervision of:  Kathy Castro 

Division 1-16 
 

Request: 

For the Company’s Recloser Replacement Program, provide an updated recloser criticality list 
indicating work completed, actual cost, and proposed work by year. 
 
Response: 
 
National Grid has replaced a total of 16 and removed 1 recloser locations since FY17.  
Refer to following table for completed and proposed work by FY: 
 

 
 
Since commencement of the program, the Company identified (1) additional Form 3A recloser in 
service.  
 
The intent of the criticality list developed for this program was to provide structure for the 
progression of work.  Over the course of the program a variety of reasons may have impacted the 
execution by rank. These reasons include service failures, resource availability, and 
interconnection of DG requiring accelerated replacement. The Company will strive to complete 
the 23 remaining re-closers using the criticality list to prioritize execution to the furthest extent 
possible considering all the factors noted above.  
  

Target Complete % Complete

0 4 100%
7 7 100%
7 6 86%
7 0 0%
7 0 0%
6 0 0%
5 0 0%

39 17 44%

FY 2020

RI PTR-3A Program RI
Incomplete: (22)

FY 2017

FY 2018

FY 2019

FY 2022

FY 2023

Total

FY 2021
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The Narragansett Electric Company 
d/b/a National Grid 

In Re:  Division’s Review of FY 2020 Proposed Electric ISR Plan 
Responses to Division’s First Set of Data Requests 

Issued November 1, 2018 
    
 

Prepared by or under the supervision of:  Kathy Castro 

Division 1-16, page 2 
 

Below are lists of all completed and remaining locations: 

Table 1 Completed Recloser List 

 

* Recloser removal only 

Table 2 Remaining Recloser List 

 

The Recloser Program spend to date is $1.28 million. 

State Dist Town Feeder
Voltage 

kV
Location

Main 
Score

Rank WR WR-Stat
Complete in 

Field?

RI NE53 Providence 79F2 12.47 P.27 Camp St. 465 2 22934175 90 Yes

RI NE53 Cranston 72F3 12.47 P27-50 Sockanosett Cross Rd 402 8 24532414 90 Yes

RI NE53 Barrington 5F1 12.47 P.6 New Meadow Rd. 339 19 23220931 80 Yes
RI NE53 Bristol 51F2 12.47 P.32 Franklin St. 334 20 23220996 90 Yes
RI NE53 Scituate 34F1 12.47 P.97 Chopmist Hill Rd. 300 28 22923543 90 Yes

RI NE56 Charlestown 68F3 12.47 P68 Old Post Road 262 62 25476746 80 Yes
RI NE53 E. Providence 48F5 12.47 P.39 S. Broadway 233 104 24962121 90 Yes
RI NE53 Scituate 34F1 12.47 P.204-1 Danielson Pike 218 127 22923589 90 Yes
RI NE56 Coventry 54F1 12.47 P.143 Harkney Hill Rd. 218 128 24162389 90 Yes
RI NE53 E. Providence 48F6 12.47 P.21 Sutton Ave 213 130 24962134 90 Yes
RI NE53 Providence 79F2 12.47 P.13 Doyle AVE. 204 136 22934197 90 Yes
RI NE56 Tiverton 33F2 12.47 P.119 Main Rd. 193 158 21100070 80 Yes
RI NE56 Tiverton 33F2 12.47 P.114 Main Rd. 193 158 25004724 80 Yes
RI NE53 Smithfield 38F4 12.47 P.29 Esmond St. (open tie) 188 162 22919861 90 Yes*
RI NE53 Bristol 51F3 12.47 P.2 1/2 Popasquash Rd. 188 168 25888350 80 Yes
RI NE53 Barrington 53-2291 23 P. 97 County Rd. 146 192 15732799 90 Yes
RI NE53 Cranston 53-21F1 12.47 P 160-50 Phenix Ave 176 195 25852868 90 Yes
RI NE53 Providence 53-76F8        12.47 P 20-50 Ernest Street 138 196 24938924 90 Yes

State Dist Town Feeder
Voltage 

kV
Location

Main 
Score

Rank WR WR-Stat
Complete in 

Field?
RI NE53 Providence 13F3 12.47 P3 East Frontage Rd 412 6 23988996 40 No

RI NE56 E. Greenwich 61F3 12.47 P.63-1 S. County Trail 409 7 25812909 20 No
RI NE56 South Kingston 59F3 12.47 P60 Commodore Oliver Hazard Perry Highway 386 10 26017727 50 No
RI NE56 E. Greenwich 61F3 12.47 P.57-51 S. County Trail 356 17 25812912 20 No
RI NE53 Cranston 7F2 12.47 P.1 Chestnut Hill 300 31 25846399 50 No

RI NE53 Johnston 2211 23 P9764 ROW of Manton 6 Sub 291 36 TBD  No
RI NE53 Smithfield 23F6 12.47 P13-25 Whipple Rd 240 79 24662755 50 No
RI NE56 Tiverton 33F3 12.47 P.240 Nannaquaket Rd. 234 87 23132551 60 No
RI NE56 Narragansett 17F2 12.47 P16 South Pier Rd 233 103 25046367 60 No
RI NE53 Cranston 27F2 12.47 P.193 1/2 Pontiac Ave 233 105 25846596 50 No
RI NE56 North Kingstown 83F2 12.47 P5 3/4 Roger Williams Way 226 112 25737575 #N/A No*
RI NE56 South Kingston 68F1 12.47 P2-50 Kingstown Road 216 129 25812911 50 No
RI NE53 Gloucester 34F3 12.47 P.76-51 Reynolds Rd. 210.5 132 26018369 40 No
RI NE56 W. Warwick 29F1 12.47 P.1 Pontiac Ave. 204 135 TBD #N/A No
RI NE56 South Kingston 68F5 12.47 P43-1 Fairgrounds Road 202 142 TBD #N/A No
RI NE56 W. Warwick 14F3 12.47 P. 92 Providence St 196 151 26686029 50 No*
RI NE53 Smithfield 38F2 12.47 P48 Pleasant View Ave 196 152 TBD #N/A No
RI NE53 Cranston 53-27F2 12.47 P 118 Pontiac Ave 186 174 26013303 50 No
RI NE53 Providence 2211 23 P 9808 ROW of Cowens Plastics Tap 181 175 TBD #N/A No
RI NE56 Smithfield 2227 23 P 9006 ROW off of P35 W. Greenville Rd 181 176 24689446 60 No

RI NE56 W. Greenwich 63F2 12.47 P.219 New London Turnpike 166 184 25054558 60 No
RI NE53 E. Providence 78F3 12.47 P.27 Woodward Ave 156 185 25183873 50 No
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The Narragansett Electric Company 
d/b/a National Grid 

RIPUC Docket No. 4995 
In Re: Electric Infrastructure, Safety, and Reliability Plan FY2021 

Responses to the Commission’s First Set of Data Requests 
Issued on January 31, 2020 

   
 

Prepared by or under the supervision of:  Kathy Castro 

PUC 1-19 
 

Request: 
 
Referencing page 68, please provide the following information: 
 

a) Is the $4.0 million requested in FY 2021 to study and develop the strategy/solution, to 
replace or rehabilitate the cables, or both? 

b) Does the Company have a projection of how much cable needs to be replaced or 
rehabilitated on an ongoing annual basis? 

c) How much does the Company estimate that it will cost to replace or rehabilitate all of 
the cables requiring replacement or rehabilitation, and in what years will these costs be 
incurred? 

 
Response: 
 

a) The $4.0 million requested in FY2021 for the Underground Residential Development 
(URD) Cable Strategy is both for engineering and construction for specific URDs that 
have been identified as candidates for the program. Typically, a URD 
rehabilitation/replacement project spans multiple years with engineering in one year and 
construction in subsequent year(s).  Spend may be going to engineering or construction 
depending on the maturity of a specific URD project. 
 

b) The Company cannot project how much cable needs to be replaced on an ongoing annual 
basis. Rather the Company can provide an annual budget based on recent performance 
and resource allocation. 
 
The program is structured so that it responds to emergent issues specific to direct buried 
XLPE cables which have experienced multiple outages. Subject to further verification, 
the Company’s records indicate approximately 300 URDs with this type of cable and 
construction. Out of the 300 URDs there are 31 that have met specific reliability criteria 
for inclusion within the program. It is unknown how many of the 300 URDs will 
ultimately experience the degradation of reliability that makes them a candidate for the 
program. 
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c) As explained in Part b) the Company cannot provide an estimated cost to replace or 
rehabilitate all cables that may be addressed through this program.  
 
The Company has a budgeted spend for FY2021 and forecasted spend for FY2022 to 
FY2025 to address the 31 URDs that have been identified and prioritized at this time.  
 
See table below for 5 year spend: 
 

FY2021 FY2022 FY2023 FY2024 FY2025 
$4.0m $4.0m $4.0m $2.14m $1.35m 
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Request: 
 

Referencing page 69 and the Strategy to Replace Distribution Substation Batteries, please 
provide the following information: 
 

a) Is this a new program?  If not, how long has it been ongoing?  
 

b) How many batteries does the Company expect to replace with the $.2 million? 
 

c) How long does the Company expect the program to continue? 
 

d) How much does the Company estimate that it will cost on an annual basis to replace 
substation batteries? 

 
Response: 
 

a) The Strategy to Replace Distribution Substation Batteries is an existing program. The 
program was originally sanctioned in 2004.  
 

b) In FY2021 the Company expects to replace four distribution substation batteries. 
 

c) This program is perpetual. According to the Company’s Substation Battery Replacement 
Substation Maintenance Standard, Substation Batteries shall be replaced prior to the 
twenty years in service limit. The Company’s records show approximately 90 
Distribution Substation Battery systems in Rhode Island. The program will replace 
batteries annually prioritized by manufacture date and condition assessments. 
 

d) The FY2021 budget for this program is $220,000. Future year forecasts will be adjusted 
based on the number of batteries prioritized for replacement in that year. 

 



The Narragansett Electric Company 
d/b/a National Grid 

RIPUC Docket No. 4995 
In Re: Electric Infrastructure, Safety, and Reliability Plan FY2021 

Responses to the Commission’s First Set of Data Requests 
Issued on January 31, 2020 

   
 

Prepared by or under the supervision of:   Kathy Castro and Joseph Gredder 

PUC 1-21 
 

Request: 
 

Referencing page 71, does the peak include active demand response and/or storage?  If so, are 
they accounted for in the forecast or in the spot loading additions and subtractions described on 
page 71? 
 
Response: 
 
Similar to energy efficiency and solar-photovoltaics, the forecast of peak load does explicitly 
incorporate projections for active demand response.  Energy storage is not directly incorporated 
into the forecast at this time, but to the extent that energy storage is installed to date, it would 
also be reflected in historical data used by the model.  There is also a small amount of energy 
storage that is captured as part of the projected active demand response programs.   
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Request: 
 

Referencing all projects contained in Section 2, in particular System Capacity and Performance 
projects, what projects had a previous SRP proposal?  Did the Company evaluate any non-wires 
alternatives for any projects, including responses to RFPs issued by the Company?  If so, 
describe. 
 
Response: 
 
A Non-Wires Alternative (NWA) is considered for all projects in accordance with the NWA 
screening criteria defined in Docket 4684 – The Narragansett Electric Company, d/b/a National 
Grid 2018-2020 Energy Efficiency and System Reliability Procurement Plan (SRP). 
 
The projects in Section 2 of the plan are driven by issues that cannot be resolved with a NWA. 
For example, the Aquidneck, East Providence Substation, Warren Substation, and New Lafayette 
Substation projects currently being advanced all have asset condition issues which did not pass 
the screening criteria for further NWA consideration and analysis. 
 
Studies may result in multiple projects to address various issues. While feasible NWAs were not 
identified for the specific projects in Section 2, the Company is currently investigating viable 
alternative solutions, as committed to in the 2020 SRP, for other projects that originated from the 
East Bay, South County East, and Providence Area Studies. The wires solutions associated with 
these potential NWA solutions are not in the FY2021 ISR Plan. 
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Request: 
 

Referencing the new Lafayette Substation in particular, did the Company evaluate any non-wires 
alternatives for this project?  If so, please describe, and, if not, please explain why no non-wires 
alternatives were evaluated.  
 
Response: 
 
The new Lafayette Substation project currently being progressed in the FY2021 ISR 
recommends a new 115/12.47 kV substation at the existing Lafayette substation site to address 
asset condition issues on the two 34.5kV circuits that currently supply the existing Lafayette 
substation. The new 115kV supplied substation will provide the capacity needed to retire the 
34.5kV circuits. This specific project and other projects were screened for Non-Wire 
Alternatives (NWAs) during the Development and Project Estimating stage of the South County 
East Area Study.  Because the Lafayette Substation project is an asset condition-driven project, it 
did not pass the screening criteria for consideration of NWAs.   
  
Please see Section 5.2 of South County East Area Study provided as Attachment DIV R-I-10 in 
this docket for further detail on NWAs that were and are currently being evaluated. 
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Request: 
 

Referencing page 74 and Blanket projects, please explain what drives Blanket project spending.  
Are specific projects known but too small to describe, or are the projects unspecific or unknown 
(but still anticipated) work? 
 
Response: 
 
Blanket funding projects consist of many work orders that are typically standard construction, 
and of short duration and small cost.  Blanket work orders may be reactive in nature to address 
emerging situations.  Gross expenditures under an electric blanket funding project work order are 
not to exceed $100,000. 
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Request: 
 

Referencing page 75 and the Substation EMS/RTU Additions Program, please provide the 
following information: 
 

a) Is this a new program or an expansion of an existing program? Please provide an update 
on any previous execution of this Program. 

b) How long does the Company expect this Program to continue and how much does the 
Company expect it will cost on an ongoing annual basis? 

 
Response: 
 

a) The Substation EMS/RTU Additions Program is an existing program, which the 
Company proposes to continue.  
 
Refer to the following list of stations that have had EMS/RTU (SCADA) installations or 
enhancements as part of this program: 
 

Substation  Status In Service Date 
Old Baptist Complete 4/12/2014 
Division Street Complete 10/9/2014 
Lincoln Ave Complete 6/17/2015 
Elmwood Outdoor Complete 7/2/2015 
Central Falls Sub Complete 8/3/2015 
Hospital Sub Complete 5/25/2016 
Hopkins Hill Complete 3/27/2017 
Clarkson Complete 5/8/2017 
Natick Complete 9/13/2017 
Warwick Complete 9/14/2017 
Coventry Complete 10/6/2017 
Harrison Complete 1/26/2018 
Davisville Complete 3/28/2019 
Washington Complete 3/31/2015 
Peacedale Complete 3/31/2016 

 
 

b) Currently there are 9 remaining stations identified in the EMS/RTU Additions Program. 
The Company consults the program list during the course of an Area Study to inform 
comprehensive plan development, which may result in modifications to the EMS/RTU  
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Additions Program. The program is expected to continue beyond FY2025, with a FY2021 
proposed capital budget of $980,000, and FY2022 to FY2025 total capital forecast of  
$4.3 million. Forecast spend is subject to change once detailed engineering is completed 
for the stations being addressed in future years. 
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Request: 
 

Referencing page 75 and the Volt/Var Optimization and Conservation Voltage Reduction 
Expansion, please provide the following information: 
 

a) Please provide a BCA for the expansion. 
b) Please provide the most up to date Volt/Var study results and indicate what portion of 

this information has not previously been provided to the PUC. 
c) Please provide the results of and any lessons learned from the Putnam Pike and Tower 

Hill pilot projects. 
d) Please provide and describe the ongoing O&M costs associated with this project. 

 
Response: 
 

a) BCA results are included as Attachment PUC 1-26-4. 
 

b)  The Company has previously shared the measurement and verification study results for 
the Volt/Var pilot deployment at Putnam Pike Substation in Docket No. 4592 and in 
Docket No. 4915.  As a courtesy, the Company is providing this information as 
Attachment PUC 1-26-1. 

 
The following attachments include the most up to date measurement and verification study 
results for two additional Volt/Var pilot deployments at the Langworthy Corner and Lincoln 
Avenue substations, which have not previously been provided to the PUC: 

 Attachment PUC 1-26-2: Tetra Tech’s Findings for National Grid Rhode Island 
Volt/VAR Optimization 90-Day M&V Period (FINAL) – Langworthy Corner, October 7, 
2019 

 Attachment PUC 1-26-3: Tetra Tech’s Findings for National Grid Rhode Island 
Volt/VAR Optimization 90-Day M&V Period (FINAL) – Lincoln Avenue, November 4, 
2019 
 

For the Lincoln Avenue substation results, it should be noted that there were many more “off 
days” than “on days,” when Volt/Var controls were running, due to frequent and sustained 
communication losses during the measurement and verification study period. The Company is 
planning to reevaluate the Lincoln Avenue Substation feeders in FY 2021. 
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c)   A key component of the Volt/Var pilot project is enabling remote communications to the 
distribution devices. Prior to the beginning of the Volt/Var pilot in Rhode Island, 
National Grid had some experience deploying wireless networks in other service 
territories, most recently as part of the Smart Energy Solutions pilot in Worcester 
Massachusetts, but remote communications were still an area of investigation for 
National Grid and other utilities at that time. Therefore, the Volt/Var pilot originally 
utilized ‘mesh’ networks for remote communications using a third-party’s 5 GHz mesh 
network at the Putnam Pike substation. This mesh network promised greater reliability 
(self-healing) and easier deployments than point-to-point communication (e.g., cellular 
radios).  

 
However, a major lesson learned from the Putnam Pike deployment was that the mesh network 
was not suitable for Volt/Var applications due to: high bandwidth requirements, high CAPEX 
and OPEX from additional tower requirements, install heights entering the Primary space, and 
tower interference issues. Due to these communication-related issues, the original Volt/Var pilot 
project CAPEX and OPEX costs were higher than originally estimated. Additional lessons 
learned from the Putnam Pike deployment include: April-September energy savings/demand 
reduction exceeded 3%, and VVO regulator tap operations remained basically flat (not 
statistically significant). Based on these lessons learned, subsequent Volt/Var pilot deployments 
have leveraged cellular radio communications to the distribution devices, and future deployments 
have been reprioritized to maximize benefits to customers using the latest performance and cost 
information. 
 
A major lesson learned from the Lincoln Ave Substation VVO deployment, and to a lesser extent 
the Langworthy Substation VVO deployment, is that the VVO commissioned feeders must be 
continually monitored for significant and minor outage events. All communications disabling 
events, which includes minor outage events, require that the VVO/CVR system be reset and re-
enabled for it to work properly. Another important lesson learned from both the Lincoln Ave and 
Langworthy deployments is understanding and overcoming scaling issues, including improper 
regulator setting protocols, which can lead to tap failures on the regulators resulting in the 
inability to operate the VVO/CVR system. 
 
Note that feeder reconfiguration projects due to customer work at Tower Hill has prevented 
measurement and verification for this deployment to date, but a complete measurement and 
verification study is planned for FY 2021.  
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d)  Ongoing O&M costs associated with the projects proposed for FY 2021 are estimated to 
be $110,884 (nominal) per year based on the annual cost of the Utilidata AdaptiVolt 
software maintenance fee and the monthly cellular communications fees. This raises the 
total ongoing O&M costs of the VVO program to date to approximately $400,000. 
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December 12, 2016 
 

BY HAND DELIVERY AND ELECTRONIC MAIL 
 

 
Luly E. Massaro, Commission Clerk 
Rhode Island Public Utilities Commission 
89 Jefferson Boulevard 
Warwick, RI  02888 
 
RE:     Docket 4592 - FY 2017 Electric Infrastructure, Safety, and Reliability Plan  
 Volt Var Optimization Pilot 
        
Dear Ms. Massaro: 
 

I have enclosed the following documents regarding National Grid's1 Volt Var Optimization 
(VVO) Pilot: 
 

1. July 25, 2016 Power Point regarding the progress and initial results of the VVO Pilot 
(Attachment 1);  

 
2. December 2, 2016 PowerPoint regarding the progress of the VVO Pilot, including final 

measurement and verification (M&V) results for two feeders in the pilot, and the cost 
and benefit estimates for expanding the VVO Pilot to additional substations 
(Attachment 2); and  

 
3. Utilidata Measurement and Verification Results for the VVO Pilot (Attachment 3).  

 
 Thank you for your attention to this transmittal. If you have any questions, please contact 
me at 781-907-2121. 
 
        Very truly yours, 

 

 
        Raquel J. Webster 
Enclosures 
 
cc: Steve Scialabba, Division 
 Greg Booth, Division 

Leo Wold, Esq. 
 Al Contente, Division 

                                                 
1 The Narragansett Electric Company d/b/a National Grid (National Grid or the Company). 

Raquel J. Webster 
Senior Counsel 

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-26-1

Page 1 of 58



Certificate of Service 
 
I hereby certify that a copy of the cover letter and any materials accompanying this certificate was 
electronically transmitted to the individuals listed below.   
 
The paper copies of this filing are being hand delivered to the Rhode Island Public Utilities Commission 
and to the Rhode Island Division of Public Utilities and Carriers. 

 
___________________________________   December 12, 2016  
Joanne M. Scanlon      Date                                 
 
 
Docket No. 4592   National Grid’s Electric Infrastructure, Safety and 
Reliability Plan FY 2017 -   Service List as of 10/5/16 
 

Name/Address E-mail Distribution Phone 
Raquel J. Webster, Esq. 
National Grid. 
280 Melrose St. 
Providence, RI  02907 

raquel.webster@nationalgrid.com; 401-784-7667   
 celia.obrien@nationalgrid.com; 

Joanne.scanlon@nationalgrid.com; 
 

National Grid 
Jim Patterson 
Ryan Moe 
Amy Tabor 
Adam Crary 

Jim.patterson@nationalgrid.com;  

Ryan.moe@nationalgrid.com; 

Amy.tabor@nationalgrid.com; 

Adam.crary@nationagrid.com;  
William.richer@nationalgrid.com;  

Division of Public Utilities & Carriers 
Leo Wold, Esq. 
Dept. of Attorney General 
150 South Main St. 
Providence, RI  02903 

Lwold@riag.ri.gov; 401-222-2424  
 Steve.scialabba@dpuc.ri.gov;  

James.lanni@dpuc.ri.gov;  
Joseph.shilling@dpuc.ri.gov;  
John.spirito@dpuc.ri.gov; 
dmacrae@riag.ri.gov; 
Jmunoz@riag.ri.gov; 

David Effron  
Berkshire Consulting 
12 Pond Path 
North Hampton, NH 03862-2243 

Djeffron@aol.com; 
 

603-964-6526 

Greg Booth 
Linda Kushner 
PowerServices, Inc 
1616 E. Millbrook Road, Suite 210 
Raleigh, NC 27609 

gbooth@powerservices.com; 
  
 

919-256-5900 
 

Lkushner@powerservices.com; 

Office of Energy Resources (OER) 
Andrew Marcaccio, Esq. 
Dept. of Administration 

Andrew.marcaccio@doa.ri.gov;  401-222-3417 

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-26-1

Page 2 of 58



Division of Legal Services 
One Capitol Hill, 4th Floor 
Providence, RI 02908 

Daniel.majcher@doa.ri.gov; 

Christopher Kearns, OER 
Danny Musher 
Nick Ucci 

Christopher.Kearns@energy.ri.gov;  
Danny.Musher@energy.ri.gov; 
Nicholas.Ucci@energy.ri.gov; 

File an original & nine copies w/: 
Luly E. Massaro, Commission Clerk 
Public Utilities Commission 
89 Jefferson Blvd. 
Warwick, RI 02888 

Luly.massaro@puc.ri.gov; 401-780-2107 

Cynthia.WilsonFrias@puc.ri.gov; 

Alan.nault@puc.ri.gov;

Todd.bianco@puc.ri.gov;  

Seth Handy, Esq. seth@handylawllc.com; 401-626-4839   

 
 

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-26-1

Page 3 of 58



R
ho

de
 Is

la
nd

 V
ol

t V
A

R
 O

pt
im

iz
at

io
n 

&
 

C
on

se
rv

at
io

n 
Vo

lta
ge

 R
ed

uc
tio

n 
(V

VO
/C

VR
)

P
ro

gr
es

s 
an

d 
In

iti
al

 R
es

ul
ts

Ju
ly

 2
5t

h
20

16
 –

Ji
m

 P
er

ki
ns

on

1

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-26-1

Page 4 of 58



R
I V

VO
/C

VR
 P

ro
je

ct
 S

co
pe

2

Th
e 

pr
oj

ec
t i

nv
es

tig
at

es
 tw

o 
ne

w
 

te
ch

no
lo

gi
es

 b
ei

ng
 in

ve
st

ig
at

ed
 b

y 
th

e 
co

m
pa

ny
:

•
C

en
tr

al
iz

ed
 V

VO
/C

VR
•

M
es

h 
ba

se
d 

fie
ld

 c
om

m
un

ic
at

io
ns

2 
Su

bs
ta

tio
ns

/a
re

as
:

•
3 

Fe
ed

er
s 

in
 P

ut
na

m
 P

ik
e

•
4 

Fe
ed

er
s 

in
 T

ow
er

 H
ill

Pr
oj

ec
t i

nc
lu

de
s:

•
IS

/IT
 B

ac
ko

ffi
ce

In
fr

as
tr

uc
tu

re
 

•
Fi

el
d 

A
re

a 
N

et
w

or
k

•
C

en
tr

al
 C

on
tr

ol
le

r I
ns

ta
lle

d 
at

 L
in

co
ln

•
O

pe
ra

tio
na

l I
nt

eg
ra

tio
n 

to
 th

e 
co

m
pa

ny
 

En
er

gy
 M

an
ag

em
en

t S
ys

te
m

 (E
M

S)
•

40
 C

on
tr

ol
la

bl
e 

fie
ld

 c
ap

ac
ito

rs
•

30
 c

on
tr

ol
la

bl
e 

fie
ld

 re
gu

la
to

rs
•

~1
6k

 c
us

to
m

er
s 

af
fe

ct
ed

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-26-1

Page 5 of 58



Pu
tn

am
 P

ik
e 

A
re

a:
A

ll 
Fi

el
d 

D
ev

ic
es

 In
st

al
le

d
C

om
m

un
ic

at
io

ns
 e

st
ab

lis
he

d 
to

 9
3%

 o
f i

ns
ta

lle
d 

de
vi

ce
s

2/
3 

fe
ed

er
s 

10
0%

 o
pe

ra
tio

na
l i

n 
EM

S 
an

d 
ac

tiv
e 

in
 th

e 
VV

O
 a

pp
lic

at
io

n 
(3

8F
3 

an
d 

38
F5

)
M

ea
su

re
m

en
t a

nd
 V

er
ifi

ca
tio

n 
Pr

oc
es

s 
be

ga
n 

on
 

A
pr

il 
1s

t
20

16
Pr

el
im

in
ar

y 
re

su
lts

 fr
om

 A
pr

il 
1s

t
20

16
 to

 J
un

e 
30

th
20

16
 a

re
 p

re
se

nt
ed

A
ll 

th
e 

si
gn

ifi
ca

nt
 c

ha
lle

ng
es

 to
 d

at
e 

ha
ve

 b
ee

n 
re

la
te

d 
to

 th
e 

w
ire

le
ss

 m
es

h 
fo

r t
he

 fi
el

d 
ar

ea
 n

et
w

or
k:

•
‘H

op
’ L

im
ita

tio
n 

le
ad

in
g 

to
 e

xt
ra

 3
rd

pa
rt

y 
to

w
er

s
•

Po
or

 L
in

e 
of

 s
ig

ht
 p

er
fo

rm
an

ce
 re

qu
iri

ng
 

ad
di

tio
na

l r
ep

ea
te

rs
•

Ta
lle

r u
til

ity
 P

ol
es

•
5G

hz
 In

te
rf

er
en

ce
 is

su
es

A
ct

iv
e 

D
ev

ic
es

3

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-26-1

Page 6 of 58



M
&

V 
Su

m
m

ar
y 

4

M
et

ric
Fe

ed
er

 3
8F

3
Fe

ed
er

 3
8F

5
VV

O
 M

od
e 

da
ys

18
21

N
on

-V
VO

 M
od

e 
da

ys
27

19
Es

tim
at

ed
 C

VR
 F

ac
to

r (
pe

r u
ni

t)
1.

50
1.

40
D

em
an

d 
R

ed
uc

tio
n 

(%
)

3.
27

3.
39

Vo
lta

ge
 R

ed
uc

tio
n,

 s
pa

tia
l a

vg
%

2.
28

2.
46

Vo
lta

ge
 L

ev
el

in
g 

im
pr

ov
em

en
t (

vo
lts

)
0.

72
0.

68

M
ea

su
re

m
en

t a
nd

 V
er

ifi
ca

tio
n 

w
as

 p
er

fo
rm

ed
 u

til
iz

in
g 

fil
te

re
d 

tim
e 

se
rie

s 
te

m
pe

ra
tu

re
 c

om
pe

ns
at

ed
 w

ee
kd

ay
 d

at
e,

 fo
llo

w
in

g 
 A

ut
om

at
ed

 C
V

R
 p

ro
to

co
l 

#1
.

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-26-1

Page 7 of 58



R
ob

us
t, 

Es
tim

at
ed

 D
em

an
d 

Pr
of

ile
s,

 o
ve

r 2
4 

hr
s

5

38
F3

38
F5

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-26-1

Page 8 of 58



M
ed

ia
n 

C
irc

ui
t V

ol
ta

ge
 P

ro
fil

es
, O

ve
r 2

4h
rs

6

38
F3

38
F5

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-26-1

Page 9 of 58



M
ed

ia
n 

Vo
lta

ge
 D

iff
er

en
tia

l P
ro

fil
es

7

38
F3

38
F5

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-26-1

Page 10 of 58



C
on

cl
us

io
ns

:
•

P
re

lim
in

ar
y 

M
&

V
 s

ho
w

s 
gr

ea
te

r t
ha

n 
3%

 re
du

ct
io

n 
in

 d
em

an
d 

w
he

n 
us

in
g 

C
V

R
 

P
ro

to
co

l #
1.

•
C

V
R

 fa
ct

or
 fo

r t
he

se
 c

irc
ui

ts
 is

 in
 th

e 
1.

4-
1.

5 
ra

ng
e.

  

N
ex

t S
te

ps
:

•
C

on
tin

ue
 M

&
V

 o
ve

r t
he

 s
um

m
er

 p
ea

k 
de

m
an

d 
pe

rio
ds

•
C

om
pl

et
e 

th
e 

P
ut

na
m

 P
ik

e 
an

d 
To

w
er

 H
ill 

ar
ea

s,
 u

til
iz

in
g 

ce
llu

la
r c

om
m

un
ic

at
io

ns
 to

 
re

so
lv

e 
FA

N
 c

ha
lle

ng
es

 (t
o 

be
 c

om
pl

et
ed

 F
Y

17
)

•
Le

ve
ra

ge
 IS

/IT
/O

T 
in

fra
st

ru
ct

ur
e,

 a
nd

 e
va

lu
at

e 
ex

pa
nd

in
g 

V
V

O
 to

 fu
tu

re
 ta

rg
et

 a
re

as
 

in
 F

Y
18

 a
nd

 b
ey

on
d

Pr
el

im
in

ar
y 

C
on

cl
us

io
ns

 a
nd

 N
ex

t S
te

ps

8

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-26-1

Page 11 of 58



R
ho

de
 Is

la
nd

 V
ol

t V
A

R
 O

pt
im

iz
at

io
n 

&
 

C
on

se
rv

at
io

n 
Vo

lta
ge

 R
ed

uc
tio

n 
(V

VO
/C

VR
)

D
ec

em
be

r U
pd

at
e,

 3
8F

3 
an

d 
39

F5
 fi

na
l M

&
V

 
re

su
lts

, C
os

t a
nd

 B
en

ef
it 

E
st

im
at

es

U
pd

at
es

 F
ro

m
 J

ul
y 

pr
es

en
ta

tio
n 

in
 R

ed
 (s

lid
es

 1
-8

), 
C

/B
 in

fo
rm

at
io

n 
fro

m
 s

lid
e 

9 
-

en
d

D
ec

 2
nd

20
16

 –
Ji

m
 P

er
ki

ns
on

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-26-1

Page 12 of 58



R
I V

VO
/C

VR
 P

ilo
t P

ro
je

ct
 S

co
pe

Th
e 

pr
oj

ec
t i

nv
es

tig
at

es
 tw

o 
ne

w
 

te
ch

no
lo

gi
es

 b
ei

ng
 in

ve
st

ig
at

ed
 b

y 
th

e 
co

m
pa

ny
:

•
C

en
tr

al
iz

ed
 V

VO
/C

VR
•

M
es

h 
ba

se
d 

fie
ld

 c
om

m
un

ic
at

io
ns

2 
Su

bs
ta

tio
ns

/a
re

as
:

•
3 

Fe
ed

er
s 

in
 P

ut
na

m
 P

ik
e

•
4 

Fe
ed

er
s 

in
 T

ow
er

 H
ill

Pr
oj

ec
t i

nc
lu

de
s:

•
IS

/IT
 B

ac
ko

ffi
ce

In
fr

as
tr

uc
tu

re
 

•
Fi

el
d 

A
re

a 
N

et
w

or
k

•
C

en
tr

al
 C

on
tr

ol
le

r I
ns

ta
lle

d 
at

 L
in

co
ln

•
O

pe
ra

tio
na

l I
nt

eg
ra

tio
n 

to
 th

e 
co

m
pa

ny
 

En
er

gy
 M

an
ag

em
en

t S
ys

te
m

 (E
M

S)
•

40
 C

on
tr

ol
la

bl
e 

fie
ld

 c
ap

ac
ito

rs
•

30
 c

on
tr

ol
la

bl
e 

fie
ld

 re
gu

la
to

rs
•

~1
6k

 c
us

to
m

er
s 

af
fe

ct
ed

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-26-1

Page 13 of 58



Pu
tn

am
 P

ik
e 

A
re

a:
A

ll 
Fi

el
d 

D
ev

ic
es

 In
st

al
le

d
C

om
m

un
ic

at
io

ns
 e

st
ab

lis
he

d 
to

 9
3%

 o
f i

ns
ta

lle
d 

de
vi

ce
s

2/
3 

fe
ed

er
s 

10
0%

 o
pe

ra
tio

na
l i

n 
EM

S 
an

d 
ac

tiv
e 

in
 th

e 
VV

O
 a

pp
lic

at
io

n 
(3

8F
3 

an
d 

38
F5

)
M

ea
su

re
m

en
t a

nd
 V

er
ifi

ca
tio

n 
Pr

oc
es

s 
be

ga
n 

on
 

A
pr

il 
1s

t
20

16
Fi

na
l r

es
ul

ts
 fr

om
 A

pr
il 

1s
t
20

16
 to

 S
ep

t 3
0t

h
20

16
 

ar
e 

pr
es

en
te

d

A
ll 

th
e 

si
gn

ifi
ca

nt
 c

ha
lle

ng
es

 to
 d

at
e 

ha
ve

 b
ee

n 
re

la
te

d 
to

 th
e 

w
ire

le
ss

 m
es

h 
fo

r t
he

 fi
el

d 
ar

ea
 n

et
w

or
k:

•
‘H

op
’ L

im
ita

tio
n 

le
ad

in
g 

to
 e

xt
ra

 3
rd

pa
rt

y 
to

w
er

s
•

Po
or

 L
in

e 
of

 s
ig

ht
 p

er
fo

rm
an

ce
 re

qu
iri

ng
 

ad
di

tio
na

l r
ep

ea
te

rs
•

Ta
lle

r u
til

ity
 P

ol
es

•
5G

hz
 In

te
rf

er
en

ce
 is

su
es

A
ct

iv
e 

D
ev

ic
es

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-26-1

Page 14 of 58



M
&

V 
Su

m
m

ar
y 

M
et

ric
Fe

ed
er

 3
8F

3
Fe

ed
er

 3
8F

5
VV

O
 M

od
e 

da
ys

29
36

N
on

-V
VO

 M
od

e 
da

ys
59

52
Es

tim
at

ed
 C

VR
 F

ac
to

r (
pe

r u
ni

t)
1.

48
1.

54
D

em
an

d 
R

ed
uc

tio
n 

(%
)

3.
15

3.
50

Vo
lta

ge
 R

ed
uc

tio
n,

 s
pa

tia
l a

vg
%

2.
33

2.
33

Vo
lta

ge
 L

ev
el

in
g 

im
pr

ov
em

en
t (

vo
lts

)
0.

45
0.

95

VV
O

 R
eg

ul
at

or
 T

ap
 o

pe
ra

tio
ns

, p
ha

se
 

m
ea

n 
(d

ai
ly

)
14

.6
13

.1

N
on

-
R

eg
ul

at
or

 T
ap

 o
pe

ra
tio

ns
, 

ph
as

e 
m

ea
n 

(d
ai

ly
)

16
.3

14
.0

M
ea

su
re

m
en

t a
nd

 V
er

ifi
ca

tio
n 

w
as

 p
er

fo
rm

ed
 u

til
iz

in
g 

fil
te

re
d 

tim
e 

se
rie

s 
te

m
pe

ra
tu

re
 

co
m

pe
ns

at
ed

 w
ee

kd
ay

 d
at

e,
 fo

llo
w

in
g 

 A
ut

om
at

ed
 C

V
R

 p
ro

to
co

l #
1.

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-26-1

Page 15 of 58



R
ob

us
t, 

Es
tim

at
ed

 D
em

an
d 

Pr
of

ile
s,

 o
ve

r 2
4 

hr
s

38
F3

38
F5

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-26-1

Page 16 of 58



M
ed

ia
n 

C
irc

ui
t V

ol
ta

ge
 P

ro
fil

es
, O

ve
r 2

4h
rs

38
F3

38
F5

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-26-1

Page 17 of 58



M
ed

ia
n 

Vo
lta

ge
 D

iff
er

en
tia

l P
ro

fil
es

38
F3

38
F5

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-26-1

Page 18 of 58



C
on

cl
us

io
ns

:
•

Fi
na

l M
&

V
 s

ho
w

s 
gr

ea
te

r t
ha

n 
3%

 re
du

ct
io

n 
in

 d
em

an
d 

w
he

n 
us

in
g 

C
V

R
 P

ro
to

co
l #

1.

•
C

V
R

 fa
ct

or
 fo

r t
he

se
 c

irc
ui

ts
 is

 in
 th

e 
1.

4-
1.

5 
ra

ng
e.

  

N
ex

t S
te

ps
:

•
C

om
pl

et
e 

th
e 

P
ut

na
m

 P
ik

e 
an

d 
To

w
er

 H
ill 

ar
ea

s,
 u

til
iz

in
g 

ce
llu

la
r c

om
m

un
ic

at
io

ns
 to

 
re

so
lv

e 
co

m
m

un
ic

at
io

ns
 c

ha
lle

ng
es

 (t
o 

be
 c

om
pl

et
ed

 F
Y

17
)

•
~8

0%
 o

f d
ev

ic
es

 re
ad

y 
fo

r i
ns

ta
lla

tio
n,

 re
m

ai
ni

ng
 2

0%
 to

 b
e 

fin
is

he
d 

in
 D

ec
.

•
~3

0%
 o

f d
ev

ic
es

 in
st

al
le

d 
in

 T
ow

er
 H

ill
.  

R
em

ai
ni

ng
 d

ev
ic

es
 to

 b
e 

in
st

al
le

d 
D

ec
-F

eb
•

R
em

ai
ni

ng
 P

ut
na

m
 P

ik
e 

de
vi

ce
s 

to
 b

e 
co

m
m

is
si

on
ed

 b
y 

Ja
n

•
Le

ve
ra

ge
 IS

/IT
/O

T 
in

fra
st

ru
ct

ur
e,

 a
nd

 e
va

lu
at

e 
ex

pa
nd

in
g 

V
V

O
 to

 fu
tu

re
 ta

rg
et

 a
re

as
 

in
 F

Y
18

 a
nd

 b
ey

on
d

Pr
el

im
in

ar
y 

C
on

cl
us

io
ns

 a
nd

 N
ex

t S
te

ps

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-26-1

Page 19 of 58



Th
e 

ex
pa

ns
io

n 
pr

op
os

ed
 a

n 
ad

di
tio

na
l 4

0 
fe

ed
er

s

Th
e 

C
om

pa
ny

 a
nt

ic
ip

at
es

 s
pe

nd
in

g 
$8

.6
M

 o
f C

A
PE

X 
( P

V 
$1

0.
4M

 ) 
to

 
ap

pl
y 

th
e 

te
ch

no
lo

gy
 to

 a
pp

ro
xi

m
at

el
y 

61
,0

00
 d

is
tri

bu
tio

n 
cu

st
om

er
s 

ov
er

 th
e 

ne
xt

 4
 y

ea
rs

.  
W

he
n 

fu
lly

 d
ep

lo
ye

d,
 th

e 
pr

og
ra

m
 w

ill
 h

av
e 

an
 a

nn
ua

l O
&

M
 ru

n 
th

e 
bu

si
ne

ss
 c

os
t o

f a
pp

ro
xi

m
at

el
y 

$0
.3

00
M

   

Th
e 

ex
pe

ct
ed

 b
en

ef
its

 in
cl

ud
e 

an
 e

st
im

at
ed

 re
du

ct
io

n 
in

 p
ea

k 
de

m
an

d 
of

 1
1.

5 
M

W
, a

nd
 a

n 
an

nu
al

 e
ne

rg
y 

re
du

ct
io

n 
of

 4
1 

G
W

h.
  T

he
 

eq
ui

pm
en

t i
s 

ex
pe

ct
ed

 to
 b

e 
in

 s
er

vi
ce

 fo
r a

t l
ea

st
 1

5 
ye

ar
s,

 a
nd

 
ov

er
 th

at
 ti

m
e 

ho
riz

on
, t

hi
s 

sa
vi

ng
s 

co
ul

d 
yi

el
d 

a 
cu

m
ul

at
iv

e 
fin

an
ci

al
 

sa
vi

ng
s 

of
 $

24
.7

M
 (P

V
) i

n 
av

oi
de

d 
en

er
gy

 c
os

ts
,a

s 
w

el
l a

s 
an

 
es

tim
at

ed
 $

17
.7

M
 (P

V
) i

n 
av

oi
de

d 
ca

pa
ci

ty
 c

os
ts

.  

Th
e 

ex
pa

ns
io

n 
le

ve
ra

ge
s 

th
e 

IS
/O

T 
in

fra
st

ru
ct

ur
e 

de
pl

oy
ed

 d
ur

in
g 

th
e 

pi
lo

t.

Ex
pa

ns
io

n 
Sc

op
e

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-26-1

Page 20 of 58



O
ve

r t
he

 n
ex

t 4
 y

ea
rs

:

•
40

 a
dd

iti
on

al
 fe

ed
er

s 
w

ill
 b

e 
br

ou
gh

t o
nl

in
e

•
E

ac
h 

ye
ar

, a
 g

ro
up

in
g 

of
 s

ub
st

at
io

ns
 a

nd
 fe

ed
er

s 
w

ill
 b

e 
se

le
ct

ed
 fo

r 
de

pl
oy

m
en

t w
ith

in
 th

e 
fo

llo
w

in
g 

FY
.  

Th
is

 w
ill

 e
ns

ur
e 

th
e 

co
m

pa
ny

 
se

le
ct

s 
be

st
 v

al
ue

 fe
ed

er
s 

to
 d

ep
lo

y 
th

e 
te

ch
no

lo
gy

.
•

Fe
ed

er
s 

w
ith

 h
ig

h-
be

ne
fit

 to
 c

os
t r

at
io

s
•

Fe
ed

er
s 

th
at

 h
av

e 
re

ce
nt

ly
 g

on
e 

th
ro

ug
h 

sh
or

t a
nd

 lo
ng

 te
rm

 p
la

nn
in

g 
st

ud
ie

s,
 a

nd
 a

re
 u

nl
ik

el
y 

to
 u

nd
er

go
 m

aj
or

 c
ha

ng
es

 in
 th

e 
ne

ar
 te

rm
.

•
FY

18
 s

ub
st

at
io

n 
an

d 
fe

ed
er

s 
ha

ve
 a

lre
ad

y 
be

en
 s

el
ec

te
d,

 a
nd

 
pr

op
os

ed
 in

 th
e 

pr
op

os
ed

 IS
R

.
•

La
ng

w
or

th
y

C
or

ne
r  

#8
6,

 T
io

gu
e

A
ve

 #
10

0,
 L

in
co

ln
 A

ve
 #

72
 –

( 8
 fe

ed
er

s 
to

ta
l)

•
FY

19
-F

Y
21

 H
ig

he
st

 b
en

ef
it-

co
st

 ra
tio

 s
ub

st
at

io
ns

 w
er

e 
us

ed
 to

 in
fo

rm
 

co
st

s,
 re

fin
em

en
t w

ill
 b

e 
m

ad
e 

be
fo

re
 e

ac
h 

FY
 to

 fa
ct

or
 in

 re
ce

nt
 

sy
st

em
 s

ta
te

.  

Ex
pa

ns
io

n 
Sc

op
e

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-26-1

Page 21 of 58



C
A

PE
X

O
PE

X
C

O
R

To
ta

l
C

um
ul

at
iv

e 
Fe

ed
er

s 
pe

r 
ye

ar

C
um

ul
at

iv
e 

C
us

to
m

er
s 

A
ffe

ct
ed

FY
17

$2
,0

00
,0

00
$0

$0
$2

,0
00

,0
00

0
0

FY
18

$1
,3

95
,4

04
$2

65
,8

70
$7

0,
30

9
$1

,7
31

,5
83

8
20

10
9

FY
19

$1
,2

67
,5

72
$2

39
,5

80
$7

5,
01

1
$1

,5
82

,1
63

19
37

30
0

FY
20

$7
67

,0
87

$1
48

,6
73

$4
9,

94
1

$9
65

,7
01

27
46

56
5

FY
21

$1
,5

94
,4

11
$3

57
,9

06
$8

3,
16

6
$2

,0
35

,4
83

39
61

32
4

Pr
oj

ec
t E

xp
an

si
on

 C
os

ts

•
C

os
ts

 in
cl

ud
e 

a 
$2

M
 p

ay
m

en
t t

o 
U

til
id

at
a 

in
 F

Y
17

 to
 p

ur
ch

as
e 

lic
en

se
s 

fo
r 

th
e 

ex
pa

ns
io

n 
at

 a
 d

is
co

un
te

d 
bu

lk
 p

ric
e.

  T
he

se
 li

ce
ns

e 
w

ill
 b

e 
ap

pl
ie

d 
to

 
th

e 
pr

oj
ec

ts
 fr

om
 F

Y
18

-F
Y

21
•

C
os

t e
st

im
at

es
 a

re
 b

as
ed

 o
n 

ac
tu

al
 a

ve
ra

ge
s 

fro
m

 in
st

al
la

tio
n 

of
 p

ilo
t 

de
vi

ce
s.

 
•

P
ilo

t c
os

ts
 a

nd
 b

en
ef

its
 a

re
 n

ot
 in

cl
ud

ed
 in

 th
e 

be
ne

fit
 a

nd
 c

os
t a

na
ly

si
s 

pr
es

en
te

d 
he

re
.

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-26-1

Page 22 of 58



B
en

ef
its

 M
on

et
iz

ed
 o

ve
r a

 1
5 

ye
ar

 h
or

iz
on

:

-
A

vo
id

ed
 E

ne
rg

y 
C

os
ts

-
U

til
iz

ed
 a

 c
on

se
rv

at
iv

e 
 3

%
 e

ne
rg

y 
re

du
ct

io
n,

 re
al

iz
ed

 s
ta

rt
in

g 
th

e 
ye

ar
 

fo
llo

w
in

g 
a 

fe
ed

er
 in

st
al

la
tio

n
-

To
ta

l o
f a

ro
un

d 
41

 G
W

h
(B

as
ed

 o
n 

20
15

 lo
ad

in
g)

-
A

vo
id

ed
 C

ap
ac

ity
 C

os
ts

-
U

til
iz

ed
 a

 c
on

se
rv

at
iv

e 
3%

 d
em

an
d 

re
du

ct
io

n,
 b

en
ef

it 
re

al
iz

ed
 s

ta
rt

in
g 

in
 

20
21

-
To

ta
l o

f 1
1.

5 
M

W
of

 p
ea

k 
re

du
ct

io
n 

(B
as

ed
 o

n 
20

15
 lo

ad
in

g)

-
B

en
ef

its
 n

ot
 M

on
et

iz
ed

:
-

Im
pr

ov
ed

 s
itu

at
io

na
l a

w
ar

en
es

s 
of

 ta
rg

et
 fe

ed
er

s 
to

 b
et

te
r i

nf
or

m
 

O
pe

ra
tio

ns
-

Im
pr

ov
ed

 in
te

rv
al

 d
at

a 
to

 b
et

te
r i

nf
or

m
 d

is
tr

ib
ut

io
n 

pl
an

ni
ng

 a
nd

 a
ss

et
 

m
an

ag
em

en
t

-
D

ire
ct

 C
us

to
m

 B
ill

 Im
pa

ct
s 

ar
e 

no
t c

on
si

de
re

d 
as

 p
ar

t o
f t

hi
s 

an
al

ys
is

Ex
pa

ns
io

n 
B

en
ef

its

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-26-1

Page 23 of 58



A
vo

id
ed

 E
ne

rg
y

C
os

ts
 C

al
cu

la
tio

n

Fo
re

ca
st

ed
 L

M
P

AE
SC

 2
01

5
Ap

pe
nd

ix
 B

: R
I f

ile
 p

p.
 

32
0-

32
1

Co
lu

m
ns

 v
-y

20
15

$/
kW

h

W
in

te
r

Pe
ak

W
in

te
r O

ff
-

Pe
ak

Su
m

m
er

Pe
ak

Su
m

m
er

O
ff

-P
ea

k

Lo
ss

es
7.

2%
20

15
lo

ok
up

 in
de

x>
1

2
3

4
np

ut
 A

nn
ua

l G
W

h
(R

es
ul

t)
W

ho
le

sa
le

 R
isk

 P
re

m
iu

m
 (W

RP
)

9.
0%

0.
07

32
20

15
0.

08
55

0.
07

58
0.

04
60

0.
03

53
0.

06
71

$6
7,

10
4.

14
0

$0
.0

0
0.

06
49

20
16

0.
07

77
0.

07
21

0.
05

49
0.

03
56

0.
06

48
$6

6,
00

1.
81

0
$0

.0
0

W
in

te
r m

on
th

s/
ye

ar
8

0.
03

94
20

17
0.

07
43

0.
06

89
0.

05
68

0.
04

22
0.

06
40

$6
6,

47
6.

44
0.

00
$0

.0
0

Su
m

m
er

 m
on

th
s/

ye
ar

4
0.

03
02

20
18

0.
06

30
0.

05
76

0.
05

56
0.

04
58

0.
05

69
$6

0,
20

8.
47

7.
43

$4
47

,5
72

.7
7

Hr
s/

w
k

16
8

20
16

20
19

0.
06

20
0.

05
68

0.
05

53
0.

04
53

0.
05

62
$6

0,
56

5.
10

10
.1

0
$6

11
,6

32
.8

6
Pe

ak
 h

rs
/w

k
80

0.
06

65
20

20
0.

06
05

0.
05

48
0.

05
56

0.
04

34
0.

05
47

$6
0,

09
3.

44
21

.9
0

$1
,3

16
,2

93
.4

1
O

ff
-p

ea
k 

hr
s/

w
k

88
0.

06
17

20
21

0.
06

30
0.

05
75

0.
05

89
0.

04
67

0.
05

76
$6

4,
38

6.
09

33
.8

7
$2

,1
80

,6
28

.6
3

0.
04

7
20

22
0.

06
67

0.
06

06
0.

06
20

0.
04

93
0.

06
08

$6
9,

28
5.

87
40

.9
4

$2
,8

36
,7

30
.1

7
In

fla
tio

n
1.

88
%

0.
03

05
20

23
0.

06
84

0.
06

27
0.

06
65

0.
05

22
0.

06
33

$7
3,

45
3.

75
40

.9
4

$3
,0

07
,3

73
.0

1
20

17
20

24
0.

07
08

0.
06

52
0.

06
66

0.
05

49
0.

06
54

$7
7,

34
5.

91
40

.9
4

$3
,1

66
,7

27
.4

5
0.

06
36

20
25

0.
07

54
0.

06
75

0.
07

27
0.

05
69

0.
06

90
$8

3,
10

5.
79

40
.9

4
$3

,4
02

,5
50

.8
9

20
15

1
0.

05
9

20
26

0.
07

70
0.

07
01

0.
07

78
0.

06
01

0.
07

18
$8

8,
08

5.
14

40
.9

4
$3

,6
06

,4
17

.3
4

20
16

1.
02

0.
04

86
20

27
0.

07
85

0.
07

23
0.

07
51

0.
06

20
0.

07
29

$9
1,

21
3.

87
40

.9
4

$3
,7

34
,5

14
.9

0
20

17
1.

04
0.

03
61

20
28

0.
08

04
0.

07
48

0.
08

04
0.

06
50

0.
07

57
$9

6,
48

9.
51

40
.9

4
$3

,9
50

,5
12

.3
5

20
18

1.
06

20
18

20
29

0.
08

49
0.

07
95

0.
08

39
0.

06
80

0.
07

99
$1

03
,7

10
.2

5
40

.9
4

$4
,2

46
,1

46
.9

6
20

19
1.

08
0.

05
39

20
30

0.
09

30
0.

08
32

0.
10

24
0.

07
37

0.
08

77
$1

15
,9

68
.0

0
40

.9
4

$4
,7

48
,0

08
.5

7
20

20
1.

10
0.

04
93

20
31

0.
09

64
0.

08
65

0.
10

71
0.

07
69

0.
09

12
$1

22
,9

03
.1

1
40

.9
4

$5
,0

31
,9

48
.6

6

An
nu

al
 A

vo
id

ed
 

En
er

gy
 C

os
t 

fr
om

 V
VO

N
om

in
al

$

Al
l H

ou
rs

 
W

ei
gh

te
d 

Av
er

ag
e 

N
om

in
al

$/
GW

h

Co
ns

ta
nt

$ 
to

 N
om

in
al

$ 
Co

nv
er

sio
n 

In
de

x

RI
 W

ho
le

sa
le

 A
vo

id
ed

 U
ni

t C
os

t o
f E

le
ct

ric
ity

 (g
ro

ss
ed

 u
p 

fo
r l

os
se

s a
nd

 W
RP

)

An
nu

al
 E

ne
rg

y 
Sa

vi
ng

s f
ro

m
 

VV
O

GW
h

Al
l H

ou
rs

 
W

ei
gh

te
d 

Av
er

ag
e

As
su

m
pt

io
ns

Co
ns

ta
nt

 2
01

5$
/k

W
h

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-26-1

Page 24 of 58



A
vo

id
ed

 C
ap

ac
ity

 C
os

ts
C

al
cu

la
tio

n

Fo
r a

n 
ef

fic
ie

nc
y 

pr
og

ra
m

 th
at

 p
ro

du
ce

s 
re

du
ct

io
ns

 s
ta

rti
ng

 in
 2

01
6,

 th
er

e 
is

 n
o 

be
ne

fit
 o

f a
 re

du
ct

io
n 

in
 p

ea
k 

de
m

an
d 

un
til

 2
02

0,
 a

t w
hi

ch
 p

oi
nt

 
th

e 
an

nu
al

 b
en

ef
it 

is
 c

al
cu

la
te

d 
as

 fo
llo

w
s:

kW
 re

du
ct

io
n 

at
 th

e 
m

et
er

 d
ur

in
g 

sy
st

em
 p

ea
k 

in
 a

 g
iv

en
 y

ea
r×

su
m

m
er

 p
ea

k‐hour
 lo

ss
es

 fr
om

 th
e 

IS
O

 d
el

iv
er

y 
po

in
ts

 to
 th

e 
en

d 
us

e 
×

th
e 

A
vo

id
ed

 U
ni

t C
os

t o
f C

ap
ac

ity
 fo

r t
ha

t y
ea

r, 
w

hi
ch

 is
 th

e 
FC

A
 p

ric
e 

fo
r t

ha
t y

ea
r a

dj
us

te
d 

up
w

ar
d 

by
 th

e 
re

se
rv

e 
m

ar
gi

n 
th

at
 IS

O
‐NE re

qu
ire

s 
fo

r 
th

at
 y

ea
r, 

di
st

rib
ut

io
n 

lo
ss

es
 (u

se
r d

ef
in

ed
), 

by
 th

e 
P

TF
 lo

ss
es

, a
nd

 th
e 

w
ho

le
sa

le
 ri

sk
 p

re
m

iu
m

 (A
E

S
C

 2
01

5 
p.

 A
-8

).

As
su

m
pt

io
ns

(A
ES

C 
20

15
 A

pp
. B

: R
I 

fil
e 

pp
. 3

20
-3

21
Co

lu
m

n 
ab

)

FC
A 

Pr
ic

e 
gr

os
se

d 
up

 fo
r 

RM
, l

os
se

s, 
an

d 
W

RP

In
co

rp
or

at
ed

 L
os

se
s

8.
0%

20
15

$3
9.

67
$5

4.
64

$5
4,

63
8,

44
3.

08
-

-
$ 

   
   

   
   

   
   

   
  

W
ho

le
sa

le
 R

isk
 P

re
m

iu
m

 (W
RP

)
9.

0%
20

16
$3

8.
16

$5
2.

56
$5

3,
54

6,
78

7.
10

-
-

$ 
   

   
   

   
   

   
   

  
Re

se
rv

e 
M

ar
gi

n
17

.0
%

20
17

$1
14

.5
3

$1
57

.7
4

$1
63

,7
31

,8
79

.9
9

-
-

$ 
   

   
   

   
   

   
   

  
Ca

pa
ci

ty
 M

ul
tip

lie
r

1.
38

20
18

$1
32

.9
3

$1
83

.0
9

$1
93

,6
09

,1
72

.5
2

0.
00

27
-

$ 
   

   
   

   
   

   
   

  
20

19
$1

23
.2

9
$1

69
.8

1
$1

82
,9

44
,6

49
.7

2
0.

00
34

-
$ 

   
   

   
   

   
   

   
  

In
fla

tio
n

1.
88

%
20

20
$1

35
.7

5
$1

86
.9

7
$2

05
,2

20
,4

49
.6

7
0.

00
65

-
$ 

   
   

   
   

   
   

   
  

20
21

$1
38

.6
0

$1
90

.9
0

$2
13

,4
68

,0
89

.4
8

0.
00

97
2,

07
2,

94
2.

01
$ 

   
   

Co
ns

ta
nt

$ 
to

 N
om

in
al

$ 
Co

nv
er

sio
n 

In
de

x
20

22
$1

39
.9

0
$1

92
.6

9
$2

19
,5

21
,1

57
.3

5
0.

01
15

2,
52

9,
76

1.
40

$ 
   

   
20

15
1

20
23

$1
37

.7
3

$1
89

.7
0

$2
20

,1
79

,1
30

.8
3

0.
01

15
2,

53
7,

34
3.

89
$ 

   
   

20
16

1.
02

20
24

$1
40

.5
7

$1
93

.6
1

$2
28

,9
43

,9
57

.9
8

0.
01

15
2,

63
8,

34
9.

74
$ 

   
   

20
17

1.
04

20
25

$1
43

.5
0

$1
97

.6
5

$2
38

,1
09

,8
59

.7
2

0.
01

15
2,

74
3,

97
7.

57
$ 

   
   

20
18

1.
06

20
26

$1
44

.0
8

$1
98

.4
4

$2
43

,5
66

,8
13

.3
6

0.
01

15
2,

80
6,

86
3.

50
$ 

   
   

20
19

1.
08

20
27

$1
42

.7
5

$1
96

.6
1

$2
45

,8
55

,2
39

.2
0

0.
01

15
2,

83
3,

23
5.

31
$ 

   
   

20
20

1.
10

20
28

$1
46

.1
8

$2
01

.3
4

$2
56

,4
95

,7
91

.9
5

0.
01

15
2,

95
5,

85
7.

02
$ 

   
   

20
21

1.
12

20
29

$1
51

.8
6

$2
09

.1
6

$2
71

,4
71

,7
35

.1
5

0.
01

15
3,

12
8,

43
9.

76
$ 

   
   

20
22

1.
14

20
30

$1
53

.5
3

$2
11

.4
6

$2
79

,6
16

,8
95

.4
4

0.
01

15
3,

22
2,

30
4.

57
$ 

   
   

20
23

1.
16

20
31

$1
47

.0
0

$2
02

.4
7

$2
72

,7
57

,3
30

.0
4

0.
01

15
3,

14
3,

25
4.

96
$ 

   
   

Av
oi

de
d 

Ca
pa

ci
ty

 
Co

st
N

om
in

al
$/

GW
-y

r

An
nu

al
 C

ap
ac

ity
 

Sa
vi

ng
s f

ro
m

 V
VO

(In
pu

t G
W

-y
r)

An
nu

al
 A

vo
id

ed
 

Ca
pa

ci
ty

 C
os

t 
fr

om
 V

VO

N
om

in
al

 $

Co
ns

ta
nt

 2
01

5$
/k

W
-y

r
FC

A 
Pr

ic
e

d 
U

ni
t C

os
t o

f E
le

ct
ric

 C
ap

ac
ity

 (F
CA

 p
ric

e 
gr

os
se

d 
up

 fo
r R

M
, l

os
se

s,
 a

n

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-26-1

Page 25 of 58



C
os

ts
:

PV
 P

ro
je

ct
 In

st
al

la
tio

n 
C

os
ts

 (C
ap

ex
/O

pe
x/

C
oR

), 
FY

17
-F

Y2
1:

•
$7

.3
M

PV
  R

un
 T

he
 B

us
in

es
s 

co
st

s:
 F

Y1
7-

FY
31

:
•

$3
.1

M

•
PV

 T
ot

al
 C

os
t: 

$1
0.

4M

B
en

ef
its

:
PV

 A
vo

id
ed

 E
ne

rg
y 

C
os

ts
 F

Y1
7-

FY
31

:
•

$2
4.

7M

PV
 A

vo
id

ed
 C

ap
ac

ity
 C

os
ts

 : 
FY

17
-F

Y3
1:

•
$1

7.
7M

•
PV

To
ta

l B
en

ef
it:

 $
42

.5
M

B
:C

 ra
tio

 –
4.

11

B
en

ef
it-

C
os

t R
at

io
s

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-26-1

Page 26 of 58



 

 

 

Measurement & Verification Results 

National Grid – Putnam Pike April 2016 to September 2016 

November 2016 

 This document contains Utilidata’s measurement and 
verification analysis of National Grid’s 38F3 and 38F5 

feeders served by the Putnam Pike substation. 

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-26-1

Page 27 of 58



 

Measurement & Verification Results:  
National Grid – Putnam Pike April 2016 to September 2016 

2 

 

Copyright© 2016 Utilidata, Inc. All Rights Reserved. 

This document contains information that is the property of Utilidata. This document may not be copied, 
reproduced, or otherwise duplicated, and the information herein may not be used, disseminated or 
otherwise disclosed, except with the prior written consent of Utilidata. 

Trademarks 

AdaptiVolt™ is a trademark of Utilidata, Inc. All other registered trademarks or trademarks are the sole 
property of their owners. 

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-26-1

Page 28 of 58



 

Measurement & Verification Results:  
National Grid – Putnam Pike April 2016 to September 2016 

3 

Contents 

Executive Summary ................................................................................................................................... 4 

General Observations ................................................................................................................................ 5 

Analyst Notes ............................................................................................................................................. 6 

Feeder 38F3 Results ................................................................................................................................... 7 

Feeder 38F3: Median Temperature Profiles ...................................................................................................... 8 
Feeder 38F3: Median Circuit Voltage Profiles .................................................................................................... 9 
Feeder 38F3: Median Voltage Differential Profiles (Phase Avg) .................................................................... 10 
Feeder 38F3: Robust Estimated Real Demand Profiles .................................................................................. 11 
Feeder 38F3: Phase A – Tap Changer Operations Summary ......................................................................... 12 
Feeder 38F3: Phase B – Tap Changer Operations Summary ......................................................................... 13 
Feeder 38F3: Phase C – Tap Changer Operations Summary ......................................................................... 14 
Feeder 38F3: Median Station Voltage Profiles ................................................................................................. 15 
Feeder 38F3: Median End of Line Voltage Profiles (Phase Avg) .................................................................... 16 
Feeder 38F3: Phase A – Median End of Line Voltage Profiles ....................................................................... 17 
Feeder 38F3: Phase B – Median End of Line Voltage Profiles ....................................................................... 18 
Feeder 38F3: Phase C – Median End of Line Voltage Profiles........................................................................ 19 

Feeder 38F5 Results ................................................................................................................................. 20 

Feeder 38F5: Median Temperature Profiles .................................................................................................... 21 
Feeder 38F5: Median Circuit Voltage Profiles .................................................................................................. 22 
Feeder 38F5: Median Voltage Differential Profiles (Phase Avg) .................................................................... 23 
Feeder 38F5: Robust Estimated Real Demand Profiles .................................................................................. 24 
Feeder 38F5: Phase A – Tap Changer Operations Summary ......................................................................... 25 
Feeder 38F5: Phase B – Tap Changer Operations Summary ......................................................................... 26 
Feeder 38F5: Phase C – Tap Changer Operations Summary ......................................................................... 27 
Feeder 38F5: Median Station Voltage Profiles ................................................................................................. 28 
Feeder 38F5: Median End of Line Voltage Profiles (Phase Avg) .................................................................... 29 
Feeder 38F5: Phase A – Median End of Line Voltage Profiles ....................................................................... 30 
Feeder 38F5: Phase B – Median End of Line Voltage Profiles ....................................................................... 31 
Feeder 38F5: Phase C – Median End of Line Voltage Profiles........................................................................ 32 

 

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-26-1

Page 29 of 58



 

Measurement & Verification Results:  
National Grid – Putnam Pike April 2016 to September 2016 

4 

Executive Summary 

Utilidata is pleased to provide results of the measurement and verification analysis for National Grid’s 38F3 
and 38F5 feeders served by the Putnam Pike substation. The following table summarizes the results of the 
study, which took place from April 1, 2016 to September 30, 2016. 

Putnam Pike substation – Feeder analysis 

Metric Feeder 38F3 Feeder 38F5 

VVO Mode days 29 36 

Non-VVO Mode days 59 52 

Real CVR Factor (per unit) 1.48 1.54 

Demand Reduction (%) 3.15 3.50 

Voltage Reduction, Spatial Avg % 2.33 2.33 

Voltage Leveling Improvement (basis volts) 0.45 0.95 

VVO Regulator tap ops, phase mean (daily) 14.6 13.1 

Non-VVO Regulator tap ops, phase mean (daily) 16.3 14.0 

These results are consistent with loads generally comprising significant air conditioning and refrigeration. As 
expected, favorable summer season CVR factors consistent with such loads are confirmed by this analysis. 
Although the sample size is small given the limited number of qualified experimental time series records, 
the residual variances estimated in this analysis are consistent with those typically observed in distribution 
circuit loads. The tap operations rate remained basically flat; that is, the differences in tap rate are not 
statistically significant.  

The following sections contain more information on the experiment and individual graphs for tap 
operations and voltage profiles on each feeder.  

We will continue to collect data and provide additional updates as requested. 
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General Observations 

The following are general observations about the test results.  

(1) The CVR factors estimated for the subject circuits are consistent with those expected for circuits serving 
mixed residential and light commercial loads in a temperate season; the demand response to reduced 
voltage clearly indicates the presence of air conditioning and mechanical refrigeration in the served load. 

(2) The availability of integral signal records is marginal to average, because system operations were subject 
to some interruptions due to telemetry failures; energy conservation is optimized when such interruptions 
are rare. 

(3) The residual variance in the stated estimates is typical for distribution circuits. 

(4) There is no evidence of distinct demand processes in this experiment. 

(5) The dependence of demand on ambient temperature for the subject circuits manifested minimal 
temperature dependence in the heating demand regime. The demand process, instead, behaved almost as 
expected for the neutral regime. This effect does not degrade the analysis in any way, since the procedure 
naturally accommodates such variations. 

(6) Loads for which the estimated CVR factors exceed unity will generally manifest further efficiency 
improvements with additional voltage reductions; Utilidata anticipates that this is the case for the loads 
served by the subject circuits. 

(7) Realized voltage reductions, and the consequent demand reductions, are not uniform across phases in 
either of the circuits under study. Circuit voltage uniformity was improved by AdaptiVolt; refer to the per-
phase voltage graphics for details.  

(8) Estimated demand profiles for circuit 38F3 were summed post-regression, since demand metering by 
phase was reported. Estimated demand profiles for circuit 38F5 were computed using three-phase 
aggregate demand signals as reported. 
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Analyst Notes 

The following are notes about the test prepared by the Utilidata analyst.  

(1) The conservation performance results are calculated using the analysis method outlined Automated CVR 
Protocol # 1. This method implements the MCD robust regression procedure across ensembles of time 
series of demand measurements and, in its present formulation, requires that each member record of an 
ensemble comprise a full 24-hour operational record. Any record in which either the CVR operation was 
interrupted or the data recordings were defective for any reason are excluded from these analyses. Regime 
voltages are estimated by minimizing the mutual summation of the Euclidean distances between all the 
voltage observations in each regime. This estimate is known as the L1 median. 

(2) Time series records were smoothed prior to ensemble selection and regression. The smoothing 
procedure preserves the signal mean over the smoothing interval such that the signal of interest is not 
biased. (Smoothing and differentiation by simplified least squares procedures, Abraham Savitzky and M. J. E. 
Golay, Analytical Chemistry, Vol. 36, No. 8 [July 1964], pp. 1627–1639)) 

(3) All reported demand profiles (real, reactive, current) are compensated for ambient temperature as 
specified in Protocol # 1. These profiles therefore represent the expected demands, not to be confused with 
the demands recorded for any individual day during the experiment. 

(4) Weekend demands are excluded from the present analysis; the distinctly different consumer weekend 
behavior results in an identifiably different demand process, which must be excluded in accordance with the 
requirements of Protocol #1. 
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7 

Feeder 38F3 Results 

This section contains graphs illustrating the results of the measurement and verification analysis for the 
38F3 feeder served by the Putnam Pike substation. 

Graph Page 

Feeder 38F3: Median Temperature Profiles 8 

Feeder 38F3: Median Circuit Voltage Profiles 9 

Feeder 38F3: Median Voltage Differential Profiles (Phase Avg) 10 

Feeder 38F3: Robust Estimated Real Demand Profiles 11 

Feeder 38F3: Phase A – Tap Changer Operations Summary 12 

Feeder 38F3: Phase B – Tap Changer Operations Summary 13 

Feeder 38F3: Phase C – Tap Changer Operations Summary 14 

Feeder 38F3: Median Station Voltage Profiles 15 

Feeder 38F3: Median End of Line Voltage Profiles (Phase Avg) 16 

Feeder 38F3: Phase A – Median End of Line Voltage Profiles 17 

Feeder 38F3: Phase B – Median End of Line Voltage Profiles 18 

Feeder 38F3: Phase C – Median End of Line Voltage Profiles 19 
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Feeder 38F5 Results 

This section contains graphs illustrating the results of the measurement and verification analysis for the 
38F5 feeder served by the Putnam Pike substation. 

Graph Page 

Feeder 38F5: Median Temperature Profiles 21 

Feeder 38F5: Median Circuit Voltage Profiles 22 

Feeder 38F5: Median Voltage Differential Profiles (Phase Avg) 23 

Feeder 38F5: Robust Estimated Real Demand Profiles 24 

Feeder 38F5: Phase A – Tap Changer Operations Summary 25 

Feeder 38F5: Phase B – Tap Changer Operations Summary 26 

Feeder 38F5: Phase C – Tap Changer Operations Summary 27 

Feeder 38F5: Median Station Voltage Profiles 28 

Feeder 38F5: Median End of Line Voltage Profiles (Phase Avg) 29 

Feeder 38F5: Phase A – Median End of Line Voltage Profiles 30 

Feeder 38F5: Phase B – Median End of Line Voltage Profiles 31 

Feeder 38F5: Phase C – Median End of Line Voltage Profiles 32 

 

 

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-26-1

Page 46 of 58



 M
ea

su
re

m
en

t &
 V

er
ifi

ca
tio

n 
Re

su
lts

:  
N

at
io

na
l G

rid
 –

 P
ut

na
m

 P
ik

e 
Ap

ril
 2

01
6 

to
 S

ep
te

m
be

r 
20

16
 

21
 

Fe
ed

er
 3

8F
5:

 M
ed

ia
n 

Te
m

pe
ra

tu
re

 P
ro

fi
le

s 
G

ra
p

h
 1

3 

 

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-26-1

Page 47 of 58



 M
ea

su
re

m
en

t &
 V

er
ifi

ca
tio

n 
Re

su
lts

:  
N

at
io

na
l G

rid
 –

 P
ut

na
m

 P
ik

e 
Ap

ril
 2

01
6 

to
 S

ep
te

m
be

r 
20

16
 

22
 

Fe
ed

er
 3

8F
5:

 M
ed

ia
n 

C
ir

cu
it

 V
ol

ta
ge

 P
ro

fi
le

s 
G

ra
p

h
 1

4 

 

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-26-1

Page 48 of 58



 M
ea

su
re

m
en

t &
 V

er
ifi

ca
tio

n 
Re

su
lts

:  
N

at
io

na
l G

rid
 –

 P
ut

na
m

 P
ik

e 
Ap

ril
 2

01
6 

to
 S

ep
te

m
be

r 
20

16
 

23
 

Fe
ed

er
 3

8F
5:

 M
ed

ia
n 

Vo
lt

ag
e 

D
if

fe
re

nt
ia

l P
ro

fi
le

s 
(P

ha
se

 A
vg

) 
G

ra
p

h
 1

5 

 

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-26-1

Page 49 of 58



 M
ea

su
re

m
en

t &
 V

er
ifi

ca
tio

n 
Re

su
lts

:  
N

at
io

na
l G

rid
 –

 P
ut

na
m

 P
ik

e 
Ap

ril
 2

01
6 

to
 S

ep
te

m
be

r 
20

16
 

24
 

Fe
ed

er
 3

8F
5:

 R
ob

us
t 

Es
ti

m
at

ed
 R

ea
l D

em
an

d 
Pr

of
ile

s G
ra

p
h

 1
6 

 

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-26-1

Page 50 of 58



 M
ea

su
re

m
en

t &
 V

er
ifi

ca
tio

n 
Re

su
lts

:  
N

at
io

na
l G

rid
 –

 P
ut

na
m

 P
ik

e 
Ap

ril
 2

01
6 

to
 S

ep
te

m
be

r 
20

16
 

25
 

Fe
ed

er
 3

8F
5:

 P
ha

se
 A

 –
 T

ap
 C

ha
ng

er
 O

p
er

at
io

ns
 S

um
m

ar
y 

G
ra

p
h

 1
7 

 

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-26-1

Page 51 of 58



 M
ea

su
re

m
en

t &
 V

er
ifi

ca
tio

n 
Re

su
lts

:  
N

at
io

na
l G

rid
 –

 P
ut

na
m

 P
ik

e 
Ap

ril
 2

01
6 

to
 S

ep
te

m
be

r 
20

16
 

26
 

Fe
ed

er
 3

8F
5:

 P
ha

se
 B

 –
 T

ap
 C

ha
ng

er
 O

p
er

at
io

ns
 S

um
m

ar
y 

G
ra

p
h

 1
8 

 

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-26-1

Page 52 of 58



 M
ea

su
re

m
en

t &
 V

er
ifi

ca
tio

n 
Re

su
lts

:  
N

at
io

na
l G

rid
 –

 P
ut

na
m

 P
ik

e 
Ap

ril
 2

01
6 

to
 S

ep
te

m
be

r 
20

16
 

27
 

Fe
ed

er
 3

8F
5:

 P
ha

se
 C

 –
 T

ap
 C

ha
ng

er
 O

p
er

at
io

ns
 S

um
m

ar
y 

G
ra

p
h

 1
9 

 

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-26-1

Page 53 of 58



 M
ea

su
re

m
en

t &
 V

er
ifi

ca
tio

n 
Re

su
lts

:  
N

at
io

na
l G

rid
 –

 P
ut

na
m

 P
ik

e 
Ap

ril
 2

01
6 

to
 S

ep
te

m
be

r 
20

16
 

28
 

Fe
ed

er
 3

8F
5:

 M
ed

ia
n 

St
at

io
n 

Vo
lt

ag
e 

Pr
of

ile
s 

G
ra

p
h

 2
0 

 

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-26-1

Page 54 of 58



 M
ea

su
re

m
en

t &
 V

er
ifi

ca
tio

n 
Re

su
lts

:  
N

at
io

na
l G

rid
 –

 P
ut

na
m

 P
ik

e 
Ap

ril
 2

01
6 

to
 S

ep
te

m
be

r 
20

16
 

29
 

Fe
ed

er
 3

8F
5:

 M
ed

ia
n 

En
d

 o
f 

Li
n

e 
Vo

lt
ag

e 
Pr

of
ile

s 
(P

ha
se

 A
vg

) 
G

ra
p

h
 2

1 

 

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-26-1

Page 55 of 58



 M
ea

su
re

m
en

t &
 V

er
ifi

ca
tio

n 
Re

su
lts

:  
N

at
io

na
l G

rid
 –

 P
ut

na
m

 P
ik

e 
Ap

ril
 2

01
6 

to
 S

ep
te

m
be

r 
20

16
 

30
 

Fe
ed

er
 3

8F
5:

 P
ha

se
 A

 –
 M

ed
ia

n 
En

d 
of

 L
in

e 
Vo

lt
ag

e 
Pr

of
ile

s 
G

ra
p

h
 2

2 

 

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-26-1

Page 56 of 58



 M
ea

su
re

m
en

t &
 V

er
ifi

ca
tio

n 
Re

su
lts

:  
N

at
io

na
l G

rid
 –

 P
ut

na
m

 P
ik

e 
Ap

ril
 2

01
6 

to
 S

ep
te

m
be

r 
20

16
 

31
 

Fe
ed

er
 3

8F
5:

 P
ha

se
 B

 –
 M

ed
ia

n
 E

nd
 o

f 
Li

ne
 V

ol
ta

ge
 P

ro
fi

le
s 

G
ra

p
h

 2
3 

 

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-26-1

Page 57 of 58



 M
ea

su
re

m
en

t &
 V

er
ifi

ca
tio

n 
Re

su
lts

:  
N

at
io

na
l G

rid
 –

 P
ut

na
m

 P
ik

e 
Ap

ril
 2

01
6 

to
 S

ep
te

m
be

r 
20

16
 

32
 

Fe
ed

er
 3

8F
5:

 P
ha

se
 C

 –
 M

ed
ia

n 
En

d 
of

 L
in

e 
Vo

lt
ag

e 
Pr

of
ile

s 
G

ra
p

h
 2

4 

 

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-26-1

Page 58 of 58



 
 

TETRA TECH National Grid Rhode Island Volt/VAR Optimization Impact Evaluation for Langworthy Corner 

 FINAL    October 7, 2019 Page 1 
 

To: Richard Marcaccio, Utilidata 

From: Jonathan Hoechst and Sue Hanson, Tetra Tech 

Date: October 7, 2019 

Subject: Tetra Tech’s Findings for National Grid Rhode Island Volt/VAR Optimization 90-Day 
M&V Period (FINAL) – Langworthy Corner 

Utilidata retained Tetra Tech to perform evaluation services in connection with National Grid Rhode 
Island’s Volt/VAR Optimization (VVO) project. Utilidata and National Grid Rhode Island deployed 
the VVO technology at three substations—Tiogue Avenue, Langworthy Corner, and Lincoln 
Avenue. This memo provides results for the Langworthy Corner substation; analysis of Lincoln 
Avenue substation was previously provided,1 and results for Tiogue Avenue substation will be 
provided at a later date. Within each substation, every feeder using the AdaptiVolt VVO system is 
designed to operate on alternating days (i.e., one day on, one day off) for one 90-day measurement 
and verification (M&V) period.  

Utilidata has been responsible for providing technical expertise in the implementation and operation 
of the system, providing project support, and performing the M&V analysis to estimate impacts. 
Tetra Tech is performing the independent analysis of the 90-day M&V period using the evaluation 
methodology found in the memo titled, “National Grid Rhode Island Volt/VAR Optimization 90-Day 
M&V Period Evaluation Methodology,” dated July 18, 2019.  

LANGWORTHY CORNER SUBSTATION 

This memo presents the evaluation, measurement, and verification (EM&V) impact findings for 
National Grid Rhode Island’s Volt/VAR Optimization 90-day M&V period for the Langworthy Corner 
substation. Per Utilidata’s standard protocol, the VVO technology was initially implemented in a test 
(i.e., measurement and verification, M&V) period to operate on alternating days (i.e., one day on, 
one day off) for a specified 90-day M&V period. However, the Langworthy Corner substation’s M&V 
period ran over a staggered period spanning February 21, 2019 through July 24, 2019. Tetra Tech, 
under contract to Utilidata, evaluated the system performance for this time period. To facilitate 
analysis, Utilidata provided data extracts through July 24, 2019 to Tetra Tech to provide additional 
data points due infrastructural issues observed from February through April. Tetra Tech ultimately 
used VVO data for the final 90-day period in the data frame (April 20 through July 24). 

The remainder of this memo is organized in the following main topic areas:  

 Key Findings 

 Detailed Results. 

                                                 
1 Results for Lincoln Avenue substation were provided on July 24, 2019.  

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-26-2

Page 1 of 3



TETRA TECH National Grid Rhode Island Volt/VAR Optimization Impact Evaluation for Langworthy Corner 

 FINAL    October 7, 2019 Page 2 
 

KEY FINDINGS 

Below we present key findings from our analysis:  

 Langworthy Corner substation observed savings of 3.48 percent of kWh and a voltage 
reduction of 3.63 percent. The CVR factor across all days was 0.96. 

DETAILED RESULTS 

Below we present the results of the impact analysis. 

Table 1. Day On, Day Off Status by Feeder* 

Feeder Days On Days Off 

Langworthy Corner Substation 

Feeder 86F1 37 53 

* Day on, day off status corresponds with the CVR.X.ENGAGED status for each 
feeder at the 12:00 PM hour for days spanning April 20 through July 24.  

ENERGY SAVINGS AND CVR FACTORS 

Table 2 highlights estimated energy and voltage2 reductions alongside CVR factors for the 90-day 
M&V period for the feeder at the Langworthy Corner substation. Estimated energy savings following 
Automated CVR Protocol #1 were 3.48 percent during days when the AdaptiVolt system was “on” 
compared to “off,” across weekdays and weekends. In particular: 

 The CVR factor on weekends was 0.63, while weekdays resulted in a CVR factor of 1.11.  

 Energy savings ranged from 2.40 percent on weekends to 3.95 percent on weekdays.  

 Voltage reductions ranged from 3.80 on weekends to 3.56 on weekdays. 

 

Table 2. Energy Savings and CVR Factor using Automated CVR Protocol #1* 

Feeder 

Weekdays Weekends Combined 

%∆ 
kWh 

%∆ 
Voltage CVRf

%∆ 
kWh

%∆ 
Voltage CVRf

%∆ 
kWh 

%∆ 
Voltage CVRf

Langworthy Corner Substation 

Feeder 86F1 -3.95% -3.56% 1.11 -2.40% -3.80% 0.63 -3.48% -3.63%  0.96 

* All cells are statistically significant (p < 0.10).

 

                                                 
2 LVM devices experienced system outages across multiple feeders. Therefore, REG device readings of 

voltage using signals V.LD.SEC.A, V.LD.SEC.B, and V.LD.SEC.C were utilized in this analysis, as these 
remained operational during the times in which the LVM devices experienced system outages.  
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Table 3 below shows total energy savings that can be attributed to the feeder at Langworthy Corner 
during the 90-day M&V period.  

Table 3. Energy Savings (kWh) by Feeder* 

Feeder Weekday Savings Weekend Savings Combined Energy Savings

Langworhty Corner Substation 

Feeder 86F1  48,682 25,343 74,023 

* All cells are statistically significant (p < 0.10). 
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To: Richard Marcaccio, Utilidata 

From: Jonathan Hoechst, and Sue Hanson, Tetra Tech 

Date: November 4, 2019 

Subject: Tetra Tech’s Findings for National Grid Rhode Island Volt/VAR Optimization 90-Day 
M&V Period (FINAL) – Lincoln Avenue 

Utilidata retained Tetra Tech to perform evaluation services in connection with National Grid Rhode 
Island’s Volt/VAR Optimization (VVO) project. Utilidata and National Grid Rhode Island deployed 
the VVO technology at three substations—Tiogue Avenue, Langworthy Corner, and Lincoln 
Avenue. This memo provides results for the Lincoln Avenue substation; analysis of Tiogue Avenue 
and Langworthy Corner substations will be provided at a later date. Within each substation, every 
feeder using the AdaptiVolt VVO system is designed to operate on alternating days (i.e., one day 
on, one day off) for one 90-day measurement and verification (M&V) period.  

Utilidata has been responsible for providing technical expertise in the implementation and operation 
of the system, providing project support, and performing the M&V analysis to estimate impacts. 
Tetra Tech is performing the independent analysis of the 90-day M&V period using the evaluation 
methodology found in the memo titled, “National Grid Rhode Island Volt/VAR Optimization 90-Day 
M&V Period Evaluation Methodology,” dated July 18, 2019.  

LINCOLN AVENUE SUBSTATION 

This memo presents the evaluation, measurement, and verification (EM&V) impact findings for 
National Grid Rhode Island’s Volt/VAR Optimization 90-day M&V period for the Lincoln Avenue 
substation. Per Utilidata’s standard protocol, the VVO technology was initially implemented in a test 
(i.e., measurement and verification, M&V) period to operate on alternating days (i.e., one day on, 
one day off) for a specified 90-day M&V period. However, the substations’ M&V period ran over a 
staggered period spanning February 21, 2019 through June 20, 2019 and spanned six feeders. 
Tetra Tech, under contract to Utilidata, evaluated the system performance for this time period. To 
facilitate analysis, Utilidata provided data extracts through June 27, 2019 to Tetra Tech to provide 
additional data points due infrastructural issues observed from February through April. 

The remainder of this memo is organized in the following main topic areas:  

 Key Findings 

 Detailed Results. 

KEY FINDINGS 

Below we present key findings from our analysis:  

 Lincoln Avenue substation observed savings of 1.51 percent of kWh and a voltage reduction 
of 3.18 percent. The weighted average CVR factor across all days was 0.47. 
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DETAILED RESULTS 

Below we present the results of the impact analysis. 

Table 1. Day On, Day Off Status by Feeder* 

Feeder Days On Days Off 

Lincoln Avenue Substation 

Feeder 72F1 57 61 

Feeder 72F2 48 70 

Feeder 72F3 43 75 

Feeder 72F4 23 95 

Feeder 72F5 57 61 

Feeder 72F6 17 101 

Average 41 77 

* Day on, day off status corresponds with the CVR.X.ENGAGED status for each 
feeder at the 12:00 PM hour for days spanning February 21 through June 27.  

ENERGY SAVINGS AND CVR FACTORS 

Table 2 highlights estimated energy and voltage1 reductions alongside CVR factors for the 90-day 
M&V period for each feeder. Estimated energy savings following Automated CVR Protocol #1 
ranged from 1.15 percent to 2.20 percent during days when the AdaptiVolt system was “on” 
compared to “off,” across weekdays and weekends. In particular: 

 CVR factors across weekends and weekdays ranged from 0.37 for feeder 72F3 on 
weekdays to 0.92 for feeder 72F1 on weekends.  

 The total combined energy savings ranged from 1.15 percent for feeder 72F4 to 2.20 
percent for feeder 72F2.  

 Combined voltage reductions ranged from 2.67 percent for feeder 72F6 to 3.72 percent for 
feeder 72F1. 

 Corresponding combined CVR factors ranged from 0.36 for feeder 72F5 to 0.59 for feeder 
72F1.  

Overall weighted average outcomes at the Lincoln Avenue substation were 1.51 percent energy 
savings, 3.18 percent voltage reduction, and a CVR factor of 0.47.  
  

                                                 
1 LVM devices experienced system outages across multiple feeders. Therefore, REG device readings of 

voltage using signals V.LD.SEC.A, V.LD.SEC.B, and V.LD.SEC.C were utilized in this analysis, as these 
remained operational during the times in which the LVM devices experienced system outages.  
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Table 3 below shows total energy savings that can be attributed to each feeder during the 90 day 
M&V period.  

Table 3. Energy Savings (kWh) by Feeder* 

Feeder Weekday Savings Weekend Savings Combined Energy Savings

Lincoln Avenue Substation 

Feeder 72F1  62,159  31,242  93,401 

Feeder 72F2  70,483 11,213    70,483 

Feeder 72F3  66,710  47,639  114,349 

Feeder 72F4  172,982  4,870    172,982 

Feeder 72F5  98,729  5,782    98,729 

Feeder 72F6  158,627  44,527    158,627 

Total  629,690  78,881 708,571

* Highlighted cells are not statistically significant (p < 0.10). Statistically insignificant results are treated as zero 
and do not contribute to total kWh savings. 
** Tetra Tech weighted energy savings and CVR factors for each feeder by each feeder’s load contribution.

Table 4 shows the energy savings and CVR factor results from Automated CVR Protocol #1 
combined across both weekdays and weekends. The weighted average energy savings amounted 
to 1.51 percent, and weighted average voltage reductions were 3.18 percent. The corresponding 
weighted average CVR factor amounted to 0.47 for the 90-day M&V period.  

Table 4. Combined Energy Savings and CVR Factor Results Comparison 

Feeder 

Automated CVR Protocol #1 

%∆ kWh %∆ Voltage CVRf

Lincoln Avenue Substation 

Feeder 72F1 -2.20% -3.72%  0.59 

Feeder 72F2 -1.26% -3.54%  0.36 

Feeder 72F3 -1.56% -3.32%  0.47 

Feeder 72F4 -1.95% -3.51%  0.56 

Feeder 72F5 -1.15% -3.09%  0.37 

Feeder 72F6 -1.34% -2.67%  0.51 

Average -1.58% -3.31%  0.48 

Weighted* Average -1.51% -3.18%  0.47 

* Tetra Tech weighted energy savings and CVR factors for each feeder by each feeder’s load contribution. Statistically 
insignificant results are treated as zero. 
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Project Name: VVO Farnum Pike Substation
Area Study: Program

Problem: The intent of this project is to flatten and lower the feeder voltage profile through the use of additional voltage 
monitors along the feeder and centralize control of the regulating devices to provide customer energy savings and 
lower electric bills.

Preferred Plan: The Farnum Pike Substation circuits (6) have been selected for the next installation of volt-var optimization 
functionality.  The circuits and substation have suitable load levels, customer counts, and existing substation 
automation resulting in a cost effective likihood of customer energy savings as shown by the benefit-cost ratio below.

Alternate Plan: N/A

Summary of Benefit - Cost Analysis

Preferred Plan
Benefit Cost Ratio 3.51
Net Benefit/Cost $ 4,798,204.20

Alternate Plan 
Benefit Cost Ratio N/A
Net Benefit/Cost N/A

Docket 4600 Benefit-Cost Framework

Refer to following pages for detailed Docket 4600 Benefit - Cost analysis
1. All cost and benefit calculations are based on a 20 year period net present value, with the cost calculations taking into consideration 
revenue requirements.

2. Transmission costs are currently calculated on a regional basis. The analysis will be refined to prorate the cost on a Rhode Island 
specific basis. 

3. All reliability benefit calculations are based on the US Department of Energy Interruption Cost Estimate (ICE) Calculator, which 
provides residential and commercial customer interruption costs.

4. All energy saving calculations are based on CME Group future Peak/Off peak prices and AESC  REC values and escalations factors.

5. CO2 reduction calculations are based on Regional Greenhouse Gas Initiative (RGGI) values.

6. The NOX/SOX benefits were calculated using U.S. Environmental Protection Agency technical support documents for particulate 
matter and AESC generic generation unit characteristics.
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Project Name: VVO Pontiac Substation
Area Study: Program

Problem: The intent of this project is to flatten and lower the feeder voltage profile through the use of additional voltage 
monitors along the feeder and centralize control of the regulating devices to provide customer energy savings and 
lower electric bills.

Preferred Plan: The Pointiac Substation circuits (6) have been selected for the next installation of volt-var optimization functionality. 
The circuits and substation have suitable load levels, customer counts, and existing substation automation resulting in
a cost effective likihood of customer energy savings as shown by the benefit-cost ratio below.

Alternate Plan: N/A

Summary of Benefit - Cost Analysis

Preferred Plan
Benefit Cost Ratio 3.18
Net Benefit/Cost $ 4,412,241.93

Alternate Plan 
Benefit Cost Ratio N/A
Net Benefit/Cost N/A

Docket 4600 Benefit-Cost Framework

Refer to following pages for detailed Docket 4600 Benefit - Cost analysis
1. All cost and benefit calculations are based on a 20 year period net present value, with the cost calculations taking into consideration 
revenue requirements.

2. Transmission costs are currently calculated on a regional basis. The analysis will be refined to prorate the cost on a Rhode Island 
specific basis. 

3. All reliability benefit calculations are based on the US Department of Energy Interruption Cost Estimate (ICE) Calculator, which 
provides residential and commercial customer interruption costs.

4. All energy saving calculations are based on CME Group future Peak/Off peak prices and AESC  REC values and escalations factors.

5. CO2 reduction calculations are based on Regional Greenhouse Gas Initiative (RGGI) values.

6. The NOX/SOX benefits were calculated using U.S. Environmental Protection Agency technical support documents for particulate 
matter and AESC generic generation unit characteristics.
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The Narragansett Electric Company 
d/b/a National Grid 

RIPUC Docket No. 4995 
In Re: Electric Infrastructure, Safety, and Reliability Plan FY2021 

Responses to the Commission’s First Set of Data Requests 
Issued on January 31, 2020 

   
 

Prepared by or under the supervision of:  Kathy Castro 

PUC 1-27 
 

Request: 
 

Referencing pages 76-7, please explain whether there is anything new in this year’s program, or 
if this is just an expansion to new substations provide an updated priority list.  
 
Response: 
 
The 3V0 Program and Accelerated 3V0 program under DER Strategic Investments are one in the 
same. The Company is proposing the expansion of the existing program included in prior ISR 
plans. The Company intentionally put this program in the FY 2021 ISR Plan as separate line 
items to highlight the expansion of the program to include additional substations and incremental 
spend.  
 
Please see the updated priority list below.  
 

Priority  Substation  Station Voltage (kV)  Station Class  Carryover 
from existing 
program 

1  Quonset  34.5/12.47  D – Sub  Yes 

2  Chopmist  23/12.47  D – Sub  No 

3   Peacedale  34.5/12.47  D – Sub  Yes 

4   Gate 2  69/23/4.16  T & D Sub  No 

5  Warwick Mall  23/12.47  D – Sub  Yes 

6  Staples  115/13.8  T & D Sub  Yes 

7  Point Street  115/12.47  T & D Sub  Yes 

8  Putnam Pike  115/12.47  T & D Sub  No 

9  Clarke Street  23/4.16  D Sub  No 

10  Eldred  23/4.16  D Sub  No 

11  Anthony  23/12.47  D – Sub  No 

12  Valley  115/23/13.8  T & D Sub  No 

13  West Greenville  23/12.47  D – Sub  No 

14  Wampanoag  115/12.47  T & D Sub  No 

15  Warwick  23/12.47  D – Sub  No 

16  Bristol  115/23/12.47  T & D Sub  No 

17  Hope  23/12.47  D – Sub  No 

18  Lippitt Hill  23/12.47  D – Sub  No 

19  Hospital   23/4.16  D – Sub  No 

20  Hunt River  34.5/12.47  D – Sub  No 

21  Manton  23/12.47  D – Sub  No 
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A review of eligibility based on DER-to-load ratio and prioritization will occur on an annual 
basis to ensure the program is being executed prudently. 
 
The other Strategic DER investments including, Mobile 3V0, Advanced Capacitor/Regulator 
Controls and Feeder Monitor Sensors, and Advanced Recloser Controls are new to the FY 2021 
ISR plan. 
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Request: 
 

Referencing pages 76-77 and the 3V0 Program, please provide the following information: 
 

a) How many substations will have 3V0 installed for the $0.5 million? 
b) Please explain how the Company makes the “priority” determination. 
c) How long does the Company expect this program to continue and how much does the 

Company expect to spend on an ongoing annual basis? 
 
Response: 
 

a) The $0.5 million budget in the existing 3V0 program is proposed to complete the 
construction of 3V0 on the T1 and T2 Quonset Substation transformers and start and 
complete design and construction on the Chopmist T2 Substation Transformer. 
 

b) Stations are selected and prioritized based on the following criteria: 
 
1. The high side transformer configuration was identified for each station. Stations with 

a high side Wye-ground transformer configuration were excluded. 
2. The stations were investigated for existing 3V0 protection. Substations equipped with 

a high side protection scheme capable of detecting line to ground faults and tripping 
the low side breaker were excluded from consideration. 

3. The substations were selected on the basis of DER to minimum load ratio. If the ratio 
of the nameplate distributed generation of a station to the minimum load exceeded 
50%, the station was considered for 3V0 implementation. 

 
c) The total capital distribution budget of the existing 3V0 and proposed Accelerated 3V0 

program for the selected stations is $7.32 million. The estimated spending forecast is 
shown below, which will be reviewed after the first year for any forecast changes. 
 

 FY21 FY22 FY23 FY24 FY25 Total 
Capex $1,033,125 $1,491,500 $1,520,000 $1,567,500 $1,710,000 $7,322,125 
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Request: 
 

Please provide a list of 3V0 installations that were funded as part of the existing 3V0 Program.  
If known, for each installation, please provide: 
 

a) the amount of generation that was interconnected to the installation site before 3V0 was 
installed, 

b) the amount of generation in queue that would potentially interconnect to the installation 
site at the time the site was selected for inclusion in ISR 3V0 Program, and  

c) the amount of generation that has been interconnected or is in construction for 
interconnection at the installation site since the time the site was selected for inclusion in 
ISR 3V0 Program. 

 
Response: 
 
Below is the list of 3V0 installations that were funded as part of the 3V0 Program, including data 
requested in Parts a, b, and c: 
 
Substation/Transformer Project 

Start 
(FY) 

In Service 
Date 

a) kW b) kW 
 

c) kW 

Tiverton 2019 7/1/2019 3,188 4,177 3,592 
Kilvert 2019 12/1/2018 5,488 9,247 5,527 
Old Baptist Road 2019 12/1/2018 4,850 2,079 7,617 
Davisville 2019 7/2020 14,645 1,933 9,240 
Wolf Hill 2020 4/2020 4,182 9,606 3,373 
Pontiac 2020 3/2020 1,726 3,659 2,970 
Riverside 2020 3/2020 4,003 11,732 10,613 
Quonset 2020 5/2020 638 9,455 200 

 
Interconnected DER prior to in service dates for stations with future in service dates is as of 
2/1/2020. 
 
Per Quonset, several projects totaling 9,182 kW withdrew following the review of stations that 
were progressing in 2020, with approximately 40% withdrawing after the start of FY2020.  Total 
interconnected DER at Quonset to date is 705 kW with 620 kW in queue.  
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Request: 
 

Please describe the differences between the ongoing 3V0 Program described on pages 76-7, the 
Accelerated 3V0 Proposal, and the Mobile 3V0. Differences should include at least brief 
explanation of the differences in purposes, need, priority lists, total costs, and per-unit costs.  
 
Response: 
 
The 3V0 Program described on pages 76-7 and Accelerated 3V0 program under DER Strategic 
Investments are one in the same.  The Company is proposing the expansion of the existing 
program included in prior ISR Plans.  The Company intentionally put the Accelerated 3V0 
program in the FY 2021 ISR Plan as a separate line item to highlight the expansion of the 
program to include additional substations and incremental spend. 
 
The total capital distribution budget of the existing 3V0 and proposed Accelerated 3V0 program 
for the selected stations is $7.32 million. The estimated spending forecast is shown below, which 
will be reviewed after the first year for any forecast changes. 
 

 FY21 FY22 FY23 FY24 FY25 Total 
Capex $1,033,125 $1,491,500 $1,520,000 $1,567,500 $1,710,000 $7,322,125 

 

As DER penetration levels continue to increase, the need for 3V0 is more frequent. In existing 
stations, this work can be complex, sometimes requiring high voltage yard rearrangement of an 
extensive duration. Although the cost is a factor, the duration of the 3V0 work can create 
unexpected financial impact to the DER development community. Recent legislation in the state 
of Rhode Island with required interconnection timelines also presents execution challenges for 
the Company. The existing and accelerated programs propose to advance the installation of 3V0 
at targeted substations to enable DER interconnections. To further support DER enablement, 
National Grid is proposing to purchase mobile 3V0 units, which will expedite the installation of 
3V0 and DER interconnection at those stations waiting to be implemented with the permanent 
protective equipment.  
 
The Mobile 3V0 investment proposes the one-time purchase of (4) mobile distribution supplied 
3V0 units to have the flexibility to expedite 3V0 at stations within the 3V0 programs described 
above or for a 3V0 installation due to a specific DER project if needed. It is expected that the 4 
units can be used to expedite 2 - 4 stations a year. The units will consist of one (1) 34.5kV and 
three (3) 23 kV units. 
 
Each mobile 3V0 unit would cost approximately $300,000. The total cost of purchasing four 
mobile 3V0 units will be approximately $1.2 million in FY 2021. 
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Request: 
 

Referencing page 77, please define: programmatic investments, major system modifications, and 
potential DER project reductions.  Are these terms describing alternative ways to address the 
rising complexity described or something else? 
 
Response: 
 
The programmatic investments referred to on page 77 are the proposed DER Strategic 
Advancement programs, including Accelerated 3V0, Advanced Capacitor/Regulator Controls 
and Feeder Monitor Sensors, and Advanced Recloser Controls. 
 
In the context of DER interconnection studies, system modifications refer to alterations or 
additions to Company facilities required to facilitate DER additions in a safe and reliable 
manner. On page 77, major system modifications refer to such requirements with significant 
costs that could make a DER project uneconomical and/or with construction timelines that are 
not in line with DER in-service need dates. Some examples of major system modifications 
include primary re-conductoring and upgrading substation equipment like Transformers. 
 
Potential DER project reductions refer to the reduction of proposed DER project sizes, also 
known as curtailment, in order to avoid hosting capacity limitations and compliance issues due to 
aggregation of DER. DER developers may opt to reduce DER project size rather than proceed 
with major system modifications. 
 
All of these terms describe solutions to issues stemming from hosting capacity limitations and 
compliance violations which the Company is experiencing due to the aggregation of DER 
interconnections on the distribution system.  
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Request: 
 

Referencing the Advanced Capacitor/Regulator Controls and Feeder Monitor Sensors on  
page 77:  

 
a) How are the Feeder Monitor Sensors included in the Advanced Capacitor/Regulator 

Controls and Feeder Monitor Sensors different from previous Company proposals for 
feeder monitor sensors.  Do these sensors provide a different or incremental function to 
Advance Meter Functionality (AMF) being considered in the Company’s AMF study? 

b) How are the investments in Advanced Capacitor/Regulator Controls and Feeder Monitor 
Sensors different from Volt/VAR investments?  Do these provide different or incremental 
functions not provided by Volt/VAR investments?  

 
Response: 
 

a) The Feeder Monitor Sensors included in the Advanced Capacitor/Regulator Controls are 
being proposed to provide situational awareness needed to ensure system service 
requirements, such as capacity management and voltage compliance, are being met with 
the continued aggregation of distributed energy resources (DER). The sensors will 
provide interval monitoring data that allows system planners to make more informed 
hosting capacity assessments and recommendations with respect to the coincidence of 
load and DER. This visibility will be most beneficial if interval monitoring data is 
provided throughout the circuit – at the head and remote ends of circuits, and at circuit 
midpoints. Because interval monitoring data will also be provided by advanced capacitor, 
regulator and recloser controllers installed at circuit midpoints, the Company is proposing 
to install the sensors only at the head and remote ends of distribution circuits.  
 
AMF meters can also provide interval power monitoring at the customer level or at 
remote-ends of the feeders. If AMF is approved in Rhode Island, then the scope of this 
program will be reduced to the installation of sensors at the head of distribution circuits. 
 

b) While the Advanced Capacitor/Regulator Controls and Feeder Monitor Sensors and 
Volt/VAR investments utilize the same advanced controlled devices, the main driver and 
strategic deployment of equipment under each program is different.  
 
Advanced Volt VAR Optimization and Conservation Voltage Reduction (VVO/CVR) is 
a program where centralized, coordinated control is deployed to manage existing 
distribution assets with the intent of better optimizing the performance of the system, and 
deliver energy at a voltage which results in peak efficiency for the customer - saving the  
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customer an estimated 3% on their energy and demand charges.  The Company’s 
VVO/CVR program prioritizes VVO/CVR deployment according to where these 
program goals (energy savings) are most expected to be realized. 
 
With the proliferation of DER comes an increasing complexity in managing core 
compliance obligations such as system load, voltage, and protection systems that are the 
key to system safety and reliability. The Advanced Capacitor/Regulator Controls and 
Feeder Monitor Sensors program will proactively upgrade capacitor controls and 
regulator controls and install sensing to sufficiently manage load and voltage.  These 
advanced field devices, along with robust communications systems and centralized 
operations and processing capabilities, would facilitate protection and voltage compliance 
associated with DER interconnections. 
 
The Advanced Capacitor/Regulator Controls and Feeder Monitor Sensors program will 
initially focus execution in rural areas with less robust electric systems which are more 
susceptible to power quality and voltage fluctuation issues due to the aggregation of 
DER. While the equipment deployed to address these compliance issues can also be 
utilized under a VVO/CVR scheme, addressing compliance issues due to the aggregation 
of DER leads to a focus on equipment installations in different areas and substations than 
under the VVO/CVR program.   
 
Under the VVO/CVR program, VVO/CVR will subsequently be implemented in areas 
addressed by the Strategic DER investments where an incremental benefit can be realized 
by providing customer savings on energy and demand charges. 

 
 



The Narragansett Electric Company 
d/b/a National Grid 

RIPUC Docket No. 4995 
In Re: Electric Infrastructure, Safety, and Reliability Plan FY2021 

Responses to the Commission’s First Set of Data Requests 
Issued on January 31, 2020 

   
 

Prepared by or under the supervision of:  Kathy Castro 

PUC 1-33 
 

Request: 
 
Regarding Mobile 3V0, Advanced Capacitor/Regulator Controls and Feeder Monitor Sensors, 
and Advanced Recloser Controls included in the Strategic DER Advancement proposal  
(page 77): 
 

a) Please explain if each investment is part of a multi-year strategy and provide any such 
multi-year investment strategy for each. 
 

b) Please explain what each investment does, and which of these functionalities are 
incremental to existing equipment, and note which functionalities are the driving purpose 
of the investment.  
 

c) For the functionalities that are the driving purpose of investment provided in response to 
part b, please provide when each functionality is expected to be operational and in-use.  

 
Response: 
 
Please see Attachment PUC 1-33 for the Strategic DER Advancement white papers for program 
justification, proposed plans, and estimated costs and schedule for a 5-year period.  
 

a) Each document explains how each investment is part of multi-year strategy within the 
“Proposed Plan” section.  The multi-year investments are shown in the “Estimated Costs 
and Schedules” section. 
 

b) The “Purpose and Scope” and “Background” sections of the documents explain the issues 
or driving purposes of the investment, that the issue is new or incremental, and what the 
investments will do.   
 

c) The 3V0 and Mobile 3V0 investments provide the expected benefits upon installation.  
For the “Advanced Capacitor, Regulator, Sensor, and Reclosers” Strategic DER 
Advancement proposal, the realization of benefits is multi-staged as described in Section 
4 of the proposal.  These investments provide an initial localized loading, voltage, and 
protection system management benefit.  They are also designed to be easily integrated 
into a centralized wide area control systems such as an Advanced Distribution 
Management System (ADMS) for greater loading, voltage, and protection system 
management benefits. The Docket 4600 analysis for the Advanced Capacitor/Regulator 
Controls and Feeder Monitor Sensors only considered the first stage of localized benefits 
that would be realized by this program. 
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1. Executive	Summary	
 
The addition of distributed energy resources (DER) to distribution feeders can result in the flow 
of power in the reverse direction on feeders and, at times, through the substation transformer 
onto the high voltage transmission system. For certain transmission faults, additional 
transmission protection, zero sequence overvoltage or “3V0” protection, is required to prevent 
the DER from contributing to fault overvoltage conditions. As DER penetration levels continue 
to increase, the need for 3V0 is more frequent. In existing stations, this work can be complex 
sometimes requiring high voltage yard rearrangement of an extensive duration. Although the 
cost is a factor, the duration of the 3V0 work can also impact the viability of proposed DER 
projects. Recent legislation in the state of Rhode Island (RI) with required interconnection 
timelines also presents execution challenges for the Company. In response to this societal, 
regulatory, and developer need, National Grid developed a proactive 3V0 program to advance 
the installation of 3V0, which typically takes 60 to 72 weeks to engineer and construct, at 
targeted substations to enable DER interconnections. The initiative detailed in this paper 
accelerates and expands the existing program which has installed 3V0 at 6 of the 12 originally 
proposed substations since FY2019. The original list including the remaining substations 
pending 3V0 installation was revised into an updated list which now includes the installation of 
3V0 at 21 substations over a 5‐year program duration. 
 
In order to implement the program a ranking methodology was developed by comparing 
maximum generation at a station to its minimum load. Since more than 90% of DER is solar 
minimum load is defined as daytime minimum. Aggregate DER approaching more than 50% of 
the station transformer’s minimum load indicates a potentially imminent need for 3V0 
protection. Therefore the 50% DER to minimum load criteria was determined to be appropriate 
for a proactive 3V0 installation effort. Substations meeting this criterion were considered for 
3V0 implementation. For stations with multiple transformers, if the requirement for 3V0 was 
identified for one transformer, the entire substation was considered for 3V0 modifications to 
realize engineering and construction efficiencies. This program has revised the prior program’s 
list to now include 21 RI substations in need of 3V0 implementation between FY2021 and 
FY2025. Depending on future DER interconnections to other RI substations the list will be 
expanded to include stations that exceed the DER to minimum load ratio threshold of 50%. This 
list will be reviewed on an annual basis.  
 
The cost estimates for the accelerated program were developed from historical costs based on 
previous Conceptual Engineering Reports at similar stations and a high‐level review of the 
existing protection schemes of the individual stations on the selected list. The costs were 
distributed over a 5‐year period. The total program costs for the selected stations are 
$11.183M, broken down into $10.623 Capex and $0.559M Opex. There are no removal costs 
typically associated with this work. The estimated spending forecast is shown in Table 1 below, 
which will be reviewed after the first year for any forecast changes. 
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Table 1 Total Estimated Forecasted Spending 

  FY21  FY22  FY23  FY24  FY25  Total 

Capex  $2,031  $2,180  $2,280  $2,423  $1,710  $10,623 
Opex  $107  $115  $120  $128  $90  $559 
Removal  ‐  ‐  ‐  ‐  ‐  ‐ 

Total  $2,138  $2,295  $2,400  $2,550  $1,800  $11,183 
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2. Program	Justification	

2.1 Purpose	and	Scope	
The addition of distributed energy resources (DER) to distribution feeders can result in the flow 
of power in the reverse direction on feeders and, at times, the substation transformer. This 
effectively turns a station transformer (designed to step transmission voltage down to 
distribution voltage for serving load) into a generation step‐up transformer pushing excess 
power onto the transmission system. In certain cases, generation can contribute to faults which 
may cause potential protection challenges on the supply line of the substation transformer.  
 
National Grid has an existing program to advance the installation of 3V0 at targeted substations 
to enable DER interconnections. The scope of the existing program included the installation of 
3V0 at 12 RI substations between FY2019 and FY2023. This program focuses on expanding and 
accelerating the existing 3V0 program list of Rhode Island substations in need of 3V0 protection 
based on total aggregate distribution generation connected on a transformer that has a delta or 
an ungrounded‐wye connection on the transmission side.   
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2.2 Background		
In today’s evolving electric grid where there is an influx of distributed energy resources 
located on the customer side, National Grid’s distribution systems must work with a variety of 
non‐utility generation sources. The widespread application of renewable energy sources such 
as photovoltaic and wind technologies have caused a dramatic increase in the use of inverter‐
based systems. In addition, typical synchronous systems such as small hydro, diesel, methane, 
and natural gas‐powered generator systems are still being installed. Multiple generation 
sources and the resulting bi‐directional power flow bring significant benefits and challenges 
for the existing and emerging power grids. In particular, the effect of distributed generation 
on protection concepts and approaches needs to be understood and accounted for. 
 
DERs on Delta‐Wye (or Ungrounded Wye‐Wye) connected transformers cannot contribute 
zero sequence ground fault current during single line to ground faults on a transmission line, 
resulting in the voltages on the unfaulted phases to rise significantly and rapidly. These 
overvoltages have the potential to exceed insulation levels of the substation and transmission 
line equipment, and the maximum continuous operating voltage of surge arresters.  In order 
to detect these overvoltage conditions, ground fault overvoltage, otherwise known as 3V0 
protection, on the primary side of the transformer is a standard method employed by 
National Grid. In the event of a transmission‐side overvoltage, this 3V0 protection will open 
all feeder protective devices in order to disconnect all possible DER sources from the 
substation bus, thereby stopping the DER from contributing to the transmission‐side fault 
condition. 
 
National Grid implements standard equipment and installation methods in its substations for 
3V0 protection equipment as good utility practice. Installation of 3V0 equipment typically 
requires a significant engineering and construction effort by National Grid, which presently 
spans 15‐18 months. From the industry perspective, DER developers are continually seeking 
to interconnect in the most time efficient fashion. As such, the development community has a 
strong desire to shorten construction timelines wherever possible. Recent legislation in the 
state of Rhode Island with required interconnection timelines also presents execution 
challenges for the Company. In response to this societal, regulatory, and developer need, it 
was important to develop a program that will proactively implement 3V0 in an expedited 
manner.  
 
Aggregate DER approaching more than 50% of the station transformer’s minimum load 
provides an indication of a near term need for 3V0 protection.  In accordance with National 
Grid guideline document GL 309B.0917, DERs that exceeds a 67% DER to minimum load ratio 
trigger the need for 3V0 installation at the substation.  The intent of this program is to 
proactively install 3V0 at substations that are approaching that threshold. Therefore a 50% 
DER to minimum load ratio was determined to be appropriate for the purposes of this 
program. This strategy results in an effective approach that promotes deployment prior to the 
violation of 3V0 policy/criteria. 
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2.3 Program	

2.3.1 Proposed	Plan	
This program focuses on expanding and accelerating the execution of the 3V0 program for 
Rhode Island substations in need of 3V0 protection based on total aggregate distribution 
generation connected on a transformer that has a delta or an ungrounded‐wye connection on 
the transmission side. This program has revised the existing list to now include 21 RI substations 
in need of 3V0 implementation between FY2021 and FY2025. This list is not exhaustive. 
Depending on future DER interconnections to other RI substations the list will be expanded to 
include stations that exceed the DER to minimum load ratio threshold of 50%. This list will be 
reviewed on an annual basis.  
 

2.3.2 Methodology	
In order to implement the program a simple ranking methodology was developed by comparing 
maximum generation of a station to its minimum load. An initial review of all the transmission 
and distribution substations in Rhode Island was done to identify ongoing project work, rebuild 
work or projected retirement work. 3V0 protection was added to the scope of ongoing project 
work where possible. The stations that were projected to be retired in the upcoming years were 
excluded from consideration for 3V0 implementation. The following steps were followed while 
developing a list of substations: 
 

• The high side transformer configuration was identified for each station. Stations with 
a high side Wye‐ground transformer configuration were excluded. 

• The stations were investigated for existing 3V0 protection. Substations equipped 
with a high side protection scheme capable of detecting line to ground faults and 
tripping the low side breaker were excluded from consideration. 

• The substations were selected on the basis of DER to minimum load ratio. If the ratio 
of the nameplate distributed generation of a station to the minimum load exceeded 
50%, the station was considered for 3V0 implementation. 

 
This methodology was applied in the same manner to the original program, but due to the level 
and increasing pace of DER adoption, the number of candidate substation increased from the 
original 12 to the 21 proposed in this paper.   
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2.3.3 Identification	
This program has revised the existing 3V0 program list and identified additional substations in 
need of 3V0 implementation. Table 2 below shows the revised selected substation list. 
 

Table 2 Substation Identification 

Priority  Substation  Station Voltage (kV)  Station Class 

1  Quonset  34.5/12.47  D – Sub 

2  Peacedale  34.5/12.47  D – Sub 

3   Gate 2  69/23/4.16  T & D Sub 

4   Warwick Mall  23/12.47  D – Sub 

5  Chopmist  23/12.47  D – Sub 

6  Staples  115/13.8  T & D Sub 

7  Point Street  115/12.47  T & D Sub 

8  Putnam Pike  115/12.47  T & D Sub 

9  Clarke Street  23/4.16  D Sub 

10  Eldred  23/4.16  D Sub 

11  Anthony  23/12.47  D – Sub 

12  Valley  115/23/13.8  T & D Sub 

13  West Greenville  23/12.47  D – Sub 

14  Wampanoag  115/12.47  T & D Sub 

15  Warwick  23/12.47  D – Sub 

16  Bristol  115/23/12.47  T & D Sub 

17  Hope  23/12.47  D – Sub 

18  Lippitt Hill  23/12.47  D – Sub 

19  Hospital   23/4.16  D – Sub 

20  Hunt River  34.5/12.47  D – Sub 

21  Manton  23/12.47  D – Sub 

 
The substations were selected on the basis of distributed generation to minimum load ratio. 
The total connected and in‐queue DER capacity (in Kilowatts, kW) was determined for each 
station transformer by adding up the distributed generation on each individual feeder for that 
particular transformer. The DER “Nameplate Rating” in kW was obtained from the September 
2019 version of the “DG_on_Feeder” list stored on the Retail Connections Engineering 
department’s shared drive. The minimum load for the station transformer was determined 
using historical data available in the Company’s FeedPro or PI load data repositories. If 
FeedPro/PI data was insufficient to determine minimum loading, 25% of the peak transformer 
loading was assumed to be the minimum load (a National Grid typical value determined by 
analysis of actual peak loads across our systems). If the ratio of the total distributed generation 
of a station transformer to the minimum load exceeded 50%, the station was considered for 
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3V0 implementation. For stations with multiple transformers, if the requirement for 3V0 was 
identified for one transformer, the entire substation was considered for 3V0 modifications.  
 
It is recognized that DER can change in future years. Depending on future DER interconnections 
to other RI substations the list will be expanded to include stations that exceed the DER to 
minimum load ratio threshold of 50%. This list and its prioritization will be reviewed on an 
annual basis. 

3. Estimated	Costs	and	Schedules	
The cost estimates for the accelerated program were developed from historical costs based on 
previous Conceptual Engineering Reports at similar stations and a high‐level review of the 
existing protection schemes of the individual stations on the selected list. 
 
The total program costs for the selected stations are $11.183M, broken down into $10.623 
Capex and $0.559M Opex. There are no removal costs typically associated with this work. The 
estimated spending forecast is shown in Table 3 below, which will be reviewed after the first 
year for any forecast changes. 
 

Table 3 Total Estimated Forecasted Spending 

  FY21  FY22  FY23  FY24  FY25  Total 

Capex  $2,031  $2,180  $2,280  $2,423  $1,710  $10,623 
Opex  $107  $115  $120  $128  $90  $559 
Removal  ‐  ‐  ‐  ‐  ‐  ‐ 

Total  $2,138  $2,295  $2,400  $2,550  $1,800  $11,183 

 
Refer to Appendix A for projected cash flows including the Capital and O&M cost for each 
station on the priority list. The costs have been divided into transmission (T‐Sub) and 
distribution (D‐Sub) spending categories. Table 3 represents the total (T‐sub and D‐sub) cost for 
3V0 implementation. 
 

4. Conclusions	and	Recommendations	
This paper proposes an acceleration of the existing program to install 3V0 protective equipment 
at Rhode Island substations.  The estimated cost is $11.183M over five years.  The program will 
be reviewed on an annual basis to include substations where DG related projects have triggered 
the need for 3V0 protection. Individual work orders created under each project will be 
managed according to complexity and a Project Manager will track the progress. 
 
The average cost of the 3V0 upgrades will be assessed at the end of the first construction year 
to refine existing estimates. Distribution Planning will review the optimal amount of yearly 
spend with the Resource Planning Department every year through the re‐sanctioning process.  
As with any program, actual implementation will be coordinated with Resource Planning and 

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-33

Page 9 of 28



 
 

Strategic DER Advancement Investments    Page 10 of 11 
Accelerated 3V0 Program 

Investment Planning.  Spending levels may slightly decrease or increase the actual duration of 
this proposed program.  
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Appendix	A	Cash	Flow	

 
 

Capital O&M Total FY21 FY22 FY23 FY24 FY25 Total

T-Sub $0 $0 $0 $0 $0

D-Sub $320,625 $16,875 $337,500 $320,625 $320,625

T‐Sub $0 $0 $0 $0 $0

D‐Sub $427,500 $22,500 $450,000 $427,500 $427,500

T‐Sub $285,000 $15,000 $300,000 $285,000 $285,000

D‐Sub $285,000 $15,000 $300,000 $285,000 $285,000

T‐Sub $0 $0 $0 $0 $0

D‐Sub $427,500 $22,500 $450,000 $427,500 $427,500

T‐Sub $0 $0 $0 $0 $0

D‐Sub $285,000 $15,000 $300,000 $285,000 $285,000

T-Sub $308,750 $16,250 $325,000 $308,750 $308,750

D-Sub $47,500 $2,500 $50,000 $47,500 $47,500

T‐Sub $522,500 $27,500 $550,000 $522,500 $522,500

D‐Sub $66,500 $3,500 $70,000 $66,500 $66,500

T‐Sub $570,000 $30,000 $600,000 $570,000 $570,000

D‐Sub $95,000 $5,000 $100,000 $95,000 $95,000

T‐Sub $0 $0 $0 $0 $0

D‐Sub $570,000 $30,000 $600,000 $570,000 $570,000

T‐Sub $0 $0 $0 $0 $0

D‐Sub $570,000 $30,000 $600,000 $570,000 $570,000

T‐Sub $0 $0 $0 $0 $0

D‐Sub $570,000 $30,000 $600,000 $570,000 $570,000

T‐Sub $760,000 $40,000 $800,000 $760,000 $760,000

D‐Sub $95,000 $5,000 $100,000 $95,000 $95,000

T‐Sub $0 $0 $0 $0 $0

D‐Sub $285,000 $15,000 $300,000 $285,000 $285,000

T‐Sub $570,000 $30,000 $600,000 $570,000 $570,000

D‐Sub $95,000 $5,000 $100,000 $95,000 $95,000

T‐Sub $0 $0 $0 $0 $0

D‐Sub $570,000 $30,000 $600,000 $570,000 $570,000

T‐Sub $285,000 $15,000 $300,000 $285,000 $285,000

D‐Sub $332,500 $17,500 $350,000 $332,500 $332,500

T‐Sub $0 $0 $0 $0 $0

D‐Sub $570,000 $30,000 $600,000 $570,000 $570,000

T‐Sub $0 $0 $0 $0 $0

D‐Sub $570,000 $30,000 $600,000 $570,000 $570,000

T‐Sub $0 $0 $0 $0 $0

D‐Sub $570,000 $30,000 $600,000 $570,000 $570,000

T‐Sub $0 $0 $0 $0 $0

D‐Sub $285,000 $15,000 $300,000 $285,000 $285,000

T‐Sub $0 $0 $0 $0 $0

D‐Sub $285,000 $15,000 $300,000 $285,000 $285,000

D‐Sub $7,322,125 $385,375 $7,707,500 $1,745,625 $779,000 $1,520,000 $1,567,500 $1,710,000 $7,322,125

T‐Sub $3,301,250 $173,750 $3,475,000 $285,000 $1,401,250 $760,000 $855,000 $0 $3,301,250

Total $10,623,375 $559,125 $11,182,500 $2,030,625 $2,180,250 $2,280,000 $2,422,500 $1,710,000 $10,623,375

Estimated Costs Capital Cash Flows

1 Quonset 34.5/12.47

Spend 
Type

4 Warwick Mall 23/12.47

2 Peacedale 34.5/12.47

Priority Substation
Station Voltage 

(kV)

3 Gate 2 69/23/4.16

5 Chopmist 23/12.47

6 Staples 115/13.8

13 West Greenville 23/12.47

Eldred 23/4.16

11 Anthony 23/12.47

7 Point Street 115/12.47

8 Putnum Pike 115/12.47

9 Clarke Street 23/4.16

10

15 Warwick 23/12.47

12 Valley 115/23/13.8

14 Wampanoag 115/12.47

18 Lippit Hill 23/12.47

19 Hospital 23/4.16

16 Bristol 115/23/12.47

17 Hope 23/12.47

20 Hunt River 34.5/12.47

21 Manton 23/12.47
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1. Executive	Summary	
 
The addition of distributed energy resources (DER) to distribution feeders can result in the flow 
of power in the reverse direction on feeders and, at times, through the substation transformer 
onto the high voltage transmission system. For certain transmission faults, additional 
transmission protection, zero sequence overvoltage or “3V0” protection, is required to prevent 
the DER from contributing to fault overvoltage conditions. As DER penetration levels continue 
to increase, the need for 3V0 is more frequent. In existing stations, this work can be complex, 
sometimes requiring high voltage yard rearrangement of an extensive duration. Although the 
cost is a factor, the duration of the 3V0 work can create unexpected financial impact to the DER 
development community. Recent legislation in the state of Rhode Island (RI) with required 
interconnection timelines also presents execution challenges for the Company. National Grid 
has an existing program to advance the installation of 3V0 at targeted substations to enable 
DER interconnections. To further support DER enablement, National Grid is proposing to 
purchase mobile 3V0 units which will expedite the installation of 3V0 and DER interconnection 
at those stations waiting to be implemented with the permanent protective equipment.  
 
The Company has revised the existing 3V0 program’s list to now include 21 RI substations in 
need of 3V0 implementation between FY2021 and FY2025. The program expects the 
installation of 3V0 at 5 substations per year. There are 17 substations, approximately 80%, in 
the accelerated 3V0 program that are distribution supplied. Currently the Company has four (4) 
115kV/69kV mobile 3V0 units which can be utilized, so that DER interconnection to 
transmission supplied stations can be expedited if needed.  This program proposes to purchase 
(4) mobile distribution supplied 3V0 units to have the flexibility to expedite 3V0 at those 
stations if needed. It is expected that the 4 units can be uses to expedite 2 ‐ 4 stations a year. 
The units will consist of one (1) 34.5kV and three (3) 23 kV units. 
 
Each mobile 3V0 unit would cost approximately $300,000. The total cost of purchasing four 
mobile 3V0 units will be approximately $1.2M in FY 2021. 
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2. Program	Justification	

2.1 Purpose	and	Scope	
The addition of distributed energy resources (DER) to distribution feeders can result in the flow 
of power in the reverse direction on feeders and, at times, the substation transformer. This 
reverse power flow effectively turns a station transformer (designed to step transmission 
voltage down to distribution voltage for serving load) into a generation step‐up transformer 
pushing excess power onto the transmission system. In certain cases, generation can contribute 
to faults which may cause potential protection challenges on the supply line of the substation 
transformer.    
 
National Grid has an existing program to advance the installation of 3V0 at targeted substations 
to enable DER interconnections. To further support DER enablement, National Grid is proposing 
to purchase mobile 3V0 units which will expedite the installation of 3V0 and DER 
interconnection at those stations waiting to be implemented with the permanent protective 
equipment.    
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2.2 Background	
In today’s evolving electric grid where there is an influx of distributed energy resources 
located on the customer side, National Grid’s distribution systems must work with a variety of 
non‐utility generation sources. The widespread application of renewable energy sources such 
as photovoltaic and wind technologies have caused a dramatic increase in the use of inverter‐
based systems. In addition, typical synchronous systems such as small hydro, diesel, methane, 
and natural gas‐powered generator systems are still being installed. Multiple generation 
sources and the resulting bi‐directional power flow bring significant benefits and challenges 
for the existing and emerging power grids. In particular, the effect of distributed generation 
on protection concepts and approaches needs to be understood and accounted for. 
 
DERs on Delta‐Wye (or Ungrounded Wye‐Wye) connected transformers cannot contribute 
zero sequence ground fault current during single line to ground faults on a transmission line, 
resulting in the voltages on the unfaulted phases to rise significantly and rapidly. These 
overvoltages have the potential to exceed insulation levels of the substation and transmission 
line equipment, and the maximum continuous operating voltage of surge arresters.  In order 
to detect these overvoltage conditions, ground fault overvoltage, otherwise known as 3V0 
protection, on the primary side of the transformer is a standard method employed by 
National Grid. In the event of a transmission‐side overvoltage, this 3V0 protection will open 
all feeder protective devices in order to disconnect all possible DER sources from the 
substation bus, thereby stopping the DER from contributing to the transmission‐side fault 
condition. 
 
National Grid implements standard equipment and installation methods in its substations for 
3V0 protection equipment as good utility practice. Installation of 3V0 equipment typically 
requires a significant engineering and construction effort by National Grid, which presently 
spans 18‐24 months. From the industry perspective, DER developers are continually seeking 
to interconnect in the most time efficient fashion. As such, the development community has a 
strong desire to shorten construction timelines wherever possible. Recent legislation in the 
state of Rhode Island with required interconnection timelines also presents execution 
challenges for the Company. In response to this societal, regulatory, and developmental need, 
it is important to invest in methods that will shorten implementation of the 3V0 with 
temporary measures until a permanent installation can be completed. 
 

 

3. Proposed	Plan	
A mobile 3V0 unit consists of a tractor trailer skid containing all the primary and secondary 
equipment required to implement 3V0 protection at any given substation transformer. The 
mobile unit is typically put in place on a temporary basis until the permanent 3V0 installation 
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has taken place. A mobile 3V0 solution can be used to shorten the timeline for any DER project 
interconnection. 
 
The benefits of using a mobile 3V0 unit are: 

• Reduced Implementation Time 
o A mobile 3V0 unit has very short implementation timeline (8‐12 weeks) 

compared to a typical 3V0 installation (60‐72 weeks) 
o Adds a window of opportunity for internal resources to complete the 

engineering, design and construction of the permanent protection scheme 
o Enables critical or high‐profile customers to be operational in accordance 

with their need dates, which may increase DER project viability 
o Can resolve emergent or existing issues resulting from the aggregation of 

DER in a timely manner, reducing existing risk to Company equipment that 
cannot be mitigated through developer‐funded investments 

• Flexibility 
o Install regardless of arrangement, with limited to no substation 

modifications. 
o Flexible relaying, wiring, and EMS options 

• Repeatability 
o Design concept can be reused or adjusted to fit the needs of similar voltage 

configurations 
 
The Company has revised the existing 3V0 program’s list to now include 21 RI substations in 
need of 3V0 implementation between FY2021 and FY2025. The program expects the 
installation of 3V0 at 4‐5 substations per year. There are 17 substations, approximately 80%, in 
the accelerated 3V0 program that are distribution supplied. Currently the Company has four (4) 
115kV/69kV mobile 3V0 units which can be utilized, so that DER interconnection to 
transmission supplied stations can be expedited if needed.  This program proposes the one 
time purchase of (4) mobile distribution supplied 3V0 units to have the flexibility to expedite 
3V0 at those stations if needed. It is expected that the 4 units can be uses to expedite 2 ‐ 4 
stations a year. The units will consist of one (1) 34.5kV and three (3) 23 kV units. If mobile units 
are used to expedite permanent 3V0 installations associated with specific DER projects then the 
installation cost associated with installing the mobile unit will be borne by the DER developer. 
 

4. Estimated	Costs	and	Schedules	
Based on previously procured mobile 3V0 unit costs, each mobile 3V0 unit would cost 
approximately $300,000. The total cost of purchasing four mobile 3V0 units will be 
approximately $1.2M in FY 2021. 
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5. Conclusions	and	Recommendations	
This paper recommends the purchase of four mobile 3V0 units at a cost of $1.2M in FY 2021. 
The procurement of these units will enable the strategic deployment of mobile 3V0 units at 
distribution substations to facilitate the interconnection of DER. 
 
 
 

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-33

Page 18 of 28



 
 

Strategic DER Advancement Investments V1    Page 1 of 10 
Advanced Cap, Reg, Sensor, Recloser Controls     

	

	

	

	

	

	
Strategic Distributed Energy Resources Advancement 
Advanced Capacitor, Regulator, Sensor, and Reclosers 

Distribution Planning and Asset Management 
Coordinator: Kathy Castro 

December 12, 2019 
 
 
This report was prepared by the National Grid USA Service Company for the National Grid and 
the use of their affiliated companies. It is made available to others upon expressed 
understanding that National Grid USA Service Company, any of their officers, directors, agents, 
or employees does not assume any warranty or representation with respect to the contents of 
this document or its accuracy or completeness. 

 
 

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-33

Page 19 of 28



 
 

Strategic DER Advancement Investments V1    Page 2 of 10 
Advanced Cap, Reg, Sensor, Recloser Controls     

Table	of	Contents	 	 	 	 	 	 	 	 	 Page	
1.  Executive Summary ................................................................................................................. 3 

2.  Program Justification .............................................................................................................. 4 

2.1  Purpose and Scope ........................................................................................................... 4 

2.2  Background ....................................................................................................................... 5 

3.  Proposed Plan ......................................................................................................................... 6 

4.  Benefits ................................................................................................................................... 7 

4.1  Societal Benefits ............................................................................................................... 7 

4.2  Additional Customer Benefits .......................................................................................... 8 

5.  Estimated Costs and Schedules .............................................................................................. 8 

6.  Conclusions and Recommendations ....................................................................................... 8 

Appendix A Cash Flow ..................................................................................................................... 9 

 

	 	

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4995
Attachment PUC 1-33

Page 20 of 28



 
 

Strategic DER Advancement Investments V1    Page 3 of 10 
Advanced Cap, Reg, Sensor, Recloser Controls     

1. Executive	Summary	
With the proliferation of distributed energy resources (DER) comes an increasing complexity in 
managing core compliance obligations such as system load, voltage, and protection systems 
that are the key to system safety and reliability.  Under the traditional design of the Electric 
Power system, automated equipment and system control has limited use.  With the 
interconnection and increase of DER and localized unique demand requirements in certain 
areas of the system comes a change in loading, voltage, and protection profiles. The issues can 
have location, time, and direction components such that existing infrastructure and control 
methods are unable to manage loading, voltage, and protection needs.  As DER continue to 
develop, more components of the distribution, sub‐transmission, and potentially transmission 
system become impacted, and the distribution system is continuously reconfigured for other 
reasons (reliability, thermal, voltage, and arc flash performance, etc.) it becomes increasingly 
difficult to assign certain system infrastructure development costs to any one DER 
interconnection project. 
 
The Company is now putting forth this effort which will proactively upgrade recloser controls, 
install new reclosers at circuit connection points, upgrade capacitor controls and regulator 
controls, and install sensing to sufficiently manage load, voltage, and protection needs.  These 
advanced field devices, along with robust communications systems and centralized operations 
and processing capabilities, would facilitate protection and voltage compliance associated with 
DER interconnections. These investments are in line with standard actions that the Company 
currently performs to maintain and address immediate system performance and reliability 
needs for all customers.  
 
The near‐term deployment of line devices will be targeted to those areas and circuits with 
significant existing DER penetration and the greatest load and protection risk.  Analysis has 
shown the greatest compliance risk to be the sub‐transmission sourced feeders predominantly 
located in the western areas of the state. 
 
Table 1 shows a high‐level proposed cash flow for these investments. 

Table 1 Proposed Cash Flow  

  FY21  FY22  FY23  FY24  FY25 

Subtotal ‐ Voltage & Load Compliance  # Devices  36  36  36  36  36 

  Capex  $1,970 $1,970 $1,970  $1,970 $1,970

  Opex  $197  $197  $197  $197  $197 

  Removal  $99  $99  $99  $99  $99 

  RTB1  $12  $12  $12  $12  $12 

  RTB ‐ Telecom  $4  $4  $4  $4  $4 

  Total  $2,282 $2,282 $2,282  $2,282 $2,282

                                                       
1 RTB: Run the Business 
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2. Program	Justification	

2.1 Purpose	and	Scope	
With the proliferation of DER comes an increasing complexity in managing core compliance 
obligations such as system load, voltage, and protection systems that are the key to system 
safety and reliability.  National Grid’s Distribution Planning and Asset Management engineers 
analyze the impact of DER on the electrical distribution power system’s performance at the 
commencement of discrete System Impact Study (SIS) agreements. The analysis conducted 
identifies potential concerns due to specific DER interconnections and provide system 
modifications required to maintain compliance. Studies consider all interconnected and 
proposed DER within the analysis. System modifications are assigned to the project which 
upsets the balance of any compliance issue. Modifications range from significant infrastructure 
upgrades to DER project curtailment. As DER continue to develop, more components of the 
distribution, sub‐transmission, and potentially transmission system become impacted, and the 
distribution system is continuously reconfigured for other reasons (reliability, thermal, voltage, 
and arc flash performance, etc.) it becomes increasingly difficult to assign certain system 
infrastructure development costs to any one DER interconnection project. 
 
The Company is now putting forth this effort which will proactively install required equipment 
and controls that are needed to enable the interconnection of DER while allowing the Company 
to meet its core compliance obligations. These investments are in line with standard actions 
that the Company currently performs to maintain and address immediate system performance 
and reliability needs for all customers.  
 
The pace of DER interconnections and changing customer needs and expectations requires the 
Company to take this initial action to inform more comprehensive and structured programmatic 
investments for the future.   
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2.2 Background	
National Grid’s existing distribution Electric Power System (EPS) has traditionally been designed 
and arranged to handle possible loading and voltage situations for one‐way power flow.  Under 
such a design, automated equipment and system control has limited use.  With the 
interconnection and increase of DER and localized unique demand requirements in certain 
areas of the system comes a change in loading, voltage, and protection profiles. The issues can 
have location, time, and direction components such that existing infrastructure and control 
methods will be unable to manage loading, voltage, and protection needs.   
 
The Company is experiencing DER interconnections on the distribution system that are 
becoming increasingly complex, stemming from hosting capacity limitations and compliance 
issues due to heavy saturation (aggregate impact of DER). Ideally these issues are identified 
during preemptive system impact study analysis, but the aggregation of simple and complex 
DER has led to the emergence of power quality and voltage issues that can not be tied back to a 
specific DER installation. Solutions increasingly draw on the application of advanced capacitors, 
regulators and reclosers control technologies, and feeder monitoring to maintain compliance 
obligations.   
 
In addition to compliance challenges on the distribution area EPS the increase in DER 
interconnections have presented the same concerns with back feed of generation onto the 
Transmission System.  Because of these concerns and the desire to operate the Transmission 
EPS safely and reliably, there has been an increase in the need for Affected System Operator 
(ASO) studies.  Like distribution SIS, transmission analysis identifies potential concerns due to 
DER interconnections and provides system modifications required to maintain core compliance 
obligations. 
 
As an example, New England Power (NEP) recently completed a transmission level cluster 
analysis of approximately 400MW in the Western area of the Massachusetts jurisdiction. 
Analysis identified unacceptable voltage concerns which could have required significant 
transmission infrastructure upgrades and installation of Dynamic Volt‐Amp reactive 
compensation at several area substations prior to interconnection of any DER. Advanced 
capacitor and regulator programs (supported by the MA DPU) were leveraged to mitigate 
voltage concerns and avoid timely and expensive transmission upgrades. This experience 
highlighted the need for more extensive integrated transmission and distribution System 
Planning to appropriately leverage the most efficient solutions to resolve transmission system 
compliance issues due to the aggregation of DER. In the example above the efficient solution 
applied distribution advanced control technologies to avoid major transmission upgrades. 
 
The Company has deployed the same advanced monitoring and control technologies to deliver 
voltage optimization and power loss savings to its customers through the volt‐var optimization 
(VVO) program. These needs have prompted the Company to modify distribution standards so 
that all new capacitor, regulator and reclosers include these advanced controls. Assets 
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associated with new standards are deployed when prompted by project rebuilds, expansions 
and acute system performance concerns. 
 

3. Proposed	Plan	
As a result of the issues described above, National Grid plans to upgrade recloser controls, 
install new reclosers at circuit connection points, upgrade capacitor controls and regulator 
controls, and install sensing to sufficiently manage load, voltage, and protection needs.  These 
advanced field devices, along with robust communications systems and centralized operations 
and processing capabilities, would facilitate voltage compliance associated with existing and 
future DER interconnections.  The Company’s pending Grid Modernization Plan (GMP) proposes 
such a comprehensive plan.  This specific proposal aims to install the automated field devices at 
key feeder and substation locations in advance of the centralized controls.  The field devices 
will create immediate benefits through advanced autonomous control with even greater DER 
integration benefits obtained when the field devices are linked with the central controller. 
 
The near‐term deployment of line devices will be targeted to those areas and circuits with 
significant existing DER penetration and the greatest load and protection risk.  Analysis has 
shown the greatest compliance risk to be the sub‐transmission sourced feeders predominantly 
located in the western areas of the state.  Sub‐transmission sourced distribution circuits or 
circuits with otherwise high source impedance can be most susceptible to voltage and fault 
current level impacts.  These high‐risk areas, which also are identified as limited hosting 
capacity areas, would be targeted first. The Company does install similar technology through 
existing VVO and Recloser replacement programs, but these programs do not necessarily focus 
on areas with system characteristics driving the need for the DER enabling investments. Once 
advanced field devices have been deployed on a circuit, future enablement of VVO will be more 
efficiently executed in these areas, extending additional benefits of these investments to all 
customers in these areas. 
 
Beyond immediate compliance issues this programmatic approach will provide the Company 
with the experience needed to enhance the standard installation and program development as 
well as build familiarity with operation and maintenance of new equipment.   
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Example 

Sub-Transmission‐Sourced 
Distribution System

 
Figure  1Hosting Capacity Map with Sub‐transmission Area  

(deeper red shaded hosting capacity means limited DER interconnection potential) 
 

4. Benefits	

4.1 Societal	Benefits	
Load, voltage, and protection management are fundamental utility compliance requirements 
for safe and reliable electric service.    The proposed program enables the Company to install 
the distribution line equipment that will ensure loading levels, voltage levels, and protection 
systems are sufficient across all times of a year in all areas of the distribution system with 
various levels of DER penetration. Once integrated with an Advanced Distribution Management 
System (ADMS) the plan allows this fundamental requirement to be achieved in a way that 
enables greater customer choice and a cleaner economy. It is expected that investments will 
avoid limitations which are occurring now as shown by the distribution and transmission 
examples described above.   The proposed plan is the initial step required to avoid major 
infrastructure upgrades or DER downsize to allow DER interconnection.   In the case of DER 
curtailment, the advanced capacitors, regulators, and sensors would help limit the necessary 
times to shut‐down and the advanced reclosers would refine and minimize the shutdown 
switching. 
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4.2 Additional	Customer	Benefits	
While meeting the core compliance needs, the Company sees opportunities for optimization to 
maximize customer value.  For example, the same advanced reclosers used for load 
management can be incorporated into a Fault Location, Isolation and Restoration (FLISR) 
system for improved outage performance.  Similarly, advanced capacitors used for voltage 
compliance can be incorporated into Volt‐Var Optimization (VVO) systems to save customers 
money by reducing energy usage.    
 

5. Estimated	Costs	and	Schedules	
The near‐term deployment of line devices will target sub‐transmission sourced areas and 
circuits with existing DER penetration and the greatest voltage compliance risk.  This paper 
proposes a five‐year program totaling $11.4M. Refer to Appendix A for the near‐term cash flow. 
 

6. Conclusions	and	Recommendations	
The proliferation of DER on the distribution system requires innovative and proactive solutions 
to address compliance issues and maintain a safe and reliable system.  This paper proposes a 
five‐year program to install advanced field devices at strategic locations on the distribution 
system where they have the greatest potential to enable DER interconnections and address 
compliance issues that cannot effectively be attributed to a single developer or DER installation. 
Through this program the Company will proactively upgrade recloser controls, install new 
reclosers at circuit connection points, upgrade capacitor controls and regulator controls, and 
install sensing to sufficiently manage load, voltage, and protection needs.  These investments 
will address compliance issues attributable to DER aggregation, resolve core compliance 
concerns, and facilitate future optimization efforts progressed under the Company’s GMP. 
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Appendix	A	Cash	Flow	
 

CATEGORY DEVICE  Cost Type ($K)  FY2021 FY2022 FY2023 FY2024 FY2025 

Distribution Grid Control‐Voltage Compliance Smart Capacitors  # Devices  10 10 10 10 10 

     Capex  $300  $300  $300  $300  $300  

     Opex  $30  $30  $30  $30  $30  

     Rem  $15  $15  $15  $15  $15  

     RTB  $4  $4  $4  $4  $4  

     RTB ‐ Telecom  $1  $1  $1  $1  $1  

Distribution Grid Control‐Voltage Compliance Advanced Regulators  # Devices  4 4 4 4 4 

     Capex  $400  $400  $400  $400  $400  

     Opex  $40  $40  $40  $40  $40  

     Rem  $20  $20  $20  $20  $20  

     RTB  $0  $0  $0  $0  $0  

Distribution Grid Control‐Voltage Compliance Feeder Monitors  # Devices  4 4 4 4 4 

     Capex  $100  $100  $100  $100  $100  

     Opex  $10  $10  $10  $10  $10  

     Rem  $5  $5  $5  $5  $5  

     RTB  $2  $2  $2  $2  $2  

     RTB ‐ Telecom  $0  $0  $0  $0  $0  

Distribution Grid Control‐Load/Protection Management Advanced Reclosers  # Devices  18 18 18 18 18 

     Capex  $1,170  $1,170  $1,170  $1,170  $1,170  

     Opex  $117  $117  $117  $117  $117  

     Rem  $59  $59  $59  $59  $59  

     RTB  $7  $7  $7  $7  $7  

     RTB ‐ Telecom  $2  $2  $2  $2  $2  
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Advanced Cap, Reg, Sensor, Recloser Controls     

CATEGORY DEVICE  Cost Type ($K)  FY2021 FY2022 FY2023 FY2024 FY2025 

Subtotal ‐ Voltage & Load Compliance    # Devices  36 36 36 36 36 

     Capex  $1,970  $1,970  $1,970  $1,970  $1,970  

     Opex  $197  $197  $197  $197  $197  

     Rem  $99  $99  $99  $99  $99  

     RTB  $12  $12  $12  $12  $12  

     RTB ‐ Telecom  $4  $4  $4  $4  $4  

     Total  $2,282  $2,282  $2,282  $2,282  $2,282  
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Prepared by or under the supervision of:   Kathy Castro 

PUC 1-34 
 

Request: 
 

Referencing page 81, please describe Project # CO51909 and explain why it has a negative 
expense.   
 
Response: 
 
For FY 2021, the Company expects to implement a new process that will offset distributed 
generation (DG) capital project costs with related contributions in aid of construction (CIACs) 
received in the month of the capital expenditure at the work order level.  Therefore, the Company 
expects that the net capital activity for any fiscal year will be the net difference between capital 
expenditures and CIACs received, which the Company expects to be a minimal amount.  For FY 
2021, the Company estimated this net activity to be $1 million.  Since this process has not been 
implemented yet, the DG project capital spending budget as of the time the Company prepared 
the FY 2021 ISR Plan is shown for each project separately with the offsetting CIAC amounts 
shown in Project # C051909, which would be a credit (or “negative expense” as used in this 
Request) to arrive at total estimated DG project expenditures of $1 million. 
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Request: 
 

Referencing page 81, for each project please describe how the costs and the ratepayer obligation 
are derived. 
 
Response: 
 
Capital spending budgets for blanket projects are estimated based on historical trends, updated 
for inflation and any expected one-time adjustments.   
 
Specific projects in the Customer Request/Public Requirement category, which have been 
identified and estimated prior to the Company’s budget cycle, are placed into the ISR Plan for 
the dollars expected to be spent in the upcoming fiscal year(s), net of any customer Contributions 
in Aid of Construction (CIAC).  Reserves for emerging specific projects (>$100k) in the 
classifications within Customer Requests/Public Requirements category are budgeted based on 
spending trends for these type of items in the prior fiscal years, which would also be net of any 
CIAC received.   
 
Ratepayer obligations are derived from the revenue requirement on the amount of plant 
forecasted to be placed into service during the upcoming fiscal year.  In the reconciliation filing 
submitted in August, the revenue requirement is updated to include the fiscal year’s actual plant 
in service.  Meters and transformers are placed in service when purchased.  All other projects are 
placed in service based on capital costs, net of CIAC, when the project qualifies as used and 
useful.  Projects are considered used and useful when they are energized and can support electric 
load. 
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Request: 
 

Referencing page 154 and the Company’s focus on pockets of poor performance, please describe 
what the Company plans to track and the criteria the Company will use to evaluate whether the 
program should continue.  Does the Company know why there are areas of poor performance?  
Please explain how the Company plans to “focus on trees outside [its] normal scope of work. 
 
Response: 
 
The Company will track reliability performance in the areas where work is performed.  This 
includes tree-related events, customers interrupted, and minutes interrupted.  This will be 
compared to the previous three years of tree-related reliability in the same area.  If the Company 
sees significant reliability improvement in these areas, and the Public Utilities Commission 
agrees, then the Company will propose to continue the program. 
 
There are many reasons why these areas of poor performance exist.  In some areas, there are tree 
species which may grow faster than others. These areas require more frequent maintenance than 
the current four-year pruning cycle allows. It is also common to see general tree decline in small 
areas.  This decline can be due to several factors including, light levels, soil pH and nutrient 
availability, topography, or invasive species, such as Gypsy Moth. Gypsy Moth infestations have 
spread throughout the state, and the Company has removed large numbers of oak trees, which 
have been killed on three-phase portions of circuits; however, there are still large quantities of 
dead oaks on single-phase sections of circuits that need to be addressed. Lastly, there are areas 
which experience drought, high winds, or large quantities of rain or snow. These weather events 
can cause healthy trees to fail and weaken others that make them susceptible to failure during 
future weather events. Having the ability to respond quickly in any of these scenarios will 
provide a great reliability benefit to many customers in Rhode Island. 
 
The Company currently operates on a four-year cycle in the State of Rhode Island. The current 
pruning specification calls for creating a minimum clearance of six feet to the side and ten to 
fifteen feet above the conductors.  There are some species that grow faster than others; therefore, 
these clearances are not enough for a four-year cycle.  This program will seek to create larger 
clearances, or in some cases remove trees that are not compatible with their location. This type of 
work does not fall into the current scope of the Company’s cycle pruning program. 
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In addition, the Company’s Enhanced Hazard Tree Mitigation (EHTM) program targets dead, 
diseased, or dying trees on the three-phase portions of circuits, which have had reliability issues 
in the past.  This program will target danger trees on single-phase sections of circuits.  These 
areas do not serve as many customers as three-phase sections, so they don’t fall into the defined 
scope of work of the EHTM program. 
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